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The Kaiser wrote to Francis Joseph in the fall of 1914: 
“My soul is torn asunder, but everything must 

The 


and women, children and the aged must be cut 


be put to fire and blood. throats of men 


and not a tree nor a house left standing.” 


HAVE visited the land where fire and blood were 

applied. The devastated area of France is a region 

about 15 miles wide at the Belgian border, varying 
in width up to 60 miles and extending southward 100 
In this region the Kaiser’s mandate was thor- 
oughly carried out. There are no towns, no industries, 
no homes, no trees, no vegetation left. The occupied 
region of France, that is the region between the dev- 
astated area and the border of France, has 
suffered from spoliation, from the deliberate removal 
of machinery, the destruction of plants, and from other 
forms of vandalism designed to cripple France indus- 
trially. Not only are the industrial plants destroyed 
but all the railroads that constituted lines of com- 
munication have vanished. In passing over the dev- 
astated area one is impressed with the fact that it is 
in truth a desert. 

But the demolition of material things is not the only 
destruction that is manifest in France and in Europe. 
Thousands of little wooden crosses on the battlefields, 
and the numerous legless and armless men one meets on 
the streets bring home to one’s mind the appalling 
fact that Europe has lost not than 10,000,000 
producers. From an industrial standpoint this is her 
greatest loss. 

Another great drawback that Europe will have to 
overcome is the absolute lack of u,keep of all mechan- 
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Will the _ reconstruction of 
Europe provide a market for 
improved machinery? Does 











England’s embargo on certain 
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r | whereby one machine may do 
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ty Europe equips herself with 
“Sa 1,000,000 machines that can do | 


the work of 10,000,000 men she 
will be in a productive position 
comparable with her situation 
the 


in 1914 prior to war. 
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ical equipment. For four years no new machinery has 
been built and no new device has been created, except 
such as made for war. The automobile has disappeared 
except where it is used by the army. Repairs on build- 
ings and property have been entirely suspended. The 
rolling stock of the railroads is in deplorable condition. 
Railroad trips that formerly required six hours now 
take twelve. That great portion of the world’s industry 
which was occupied in making comforts and conven- 
iences for the human race has stood still for four 
years, while the arts of war have progressed, and now 
that peace is here this lapse in the world’s production 
of four years must be made good. 

Prior to the war Europe competed with America for 
the markets of the world. Europe paid very low wages 
and depended for keeping her costs down upon the 


abundance of her man power. America competed in 
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the world’s markets and depended on keeping her costs 
down by the use of labor-saving devices. Before the 
war a coal miner in France produced an average ef 1.3 
tons of coal a day. In England and Wales a miner 
produced two tons of coal a day, while in America the 
average production of a miner was six tons a day. 
So far as competition in the world’s markets is con- 
cerned, before Europe can get back to her prewar posi- 
tion, she must devise means for making good her loss 
of 10,000,000 man power. How can this be done? 
The only way this can be done is by utilization of 
labor-saving devices whereby one machine may do the 
work of ten men. So when Europe equips herself with 
1,000,000 machines that can do the work of 10,000,000 
men she will be 
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month of December. The trade balance against her for 
January and February will unquestionably be as great 
as the month of December. The merchants of England 
were and are clamoring for our goods, but her bankers 
saw that buying must stop until some arrangement was 
made for the payment of the goods. 

We have always prided ourselves on being an export 
ration, but we must pause and consider the great 
change that has been wrought by the war. For the 10 
years preceding its outbreak we were indebted to the 
old world to about the sum of ten billion dollars for 
borrowed capital, and we were annually sending abroad 
about a half a billion dollars in payment of our interest 
due. We were paying huge sums to foreign ship owners 

for the trans- 
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tive power and from this sur- 
rolling stock of plus of export 
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of the 1,000,000 labor-saving devices which Europe 
needs immediately wherewith to replace herself in the 
economic condition she was in prior to the war? 

Usually the problem that confronts a manufacturer 
is to find a demand for his product. That is no longer 
the problem today. The demand exists; the world’s 
warehouses are empty and Europe is hungry for our 
products. 

There is another very grave problem that is pre- 
sented, and that is the question of credit. “How can 
these needed goods be paid for?” is the ever-present 
question asked by the countries of Europe. 

One of the most important officials in any financial 
establishment is the credit man. Experience has taught 
him that it is not always wise to sell even though a pur- 
chaser wishes to buy unless the purchaser has the means 
for payment. The problem of the world today comes be- 
cause of the poverty of Europe. When England a few 
weeks ago announced an embargo on certain of our 
commodities, considerable harsh criticism was indulged 
in by the unthinking. England has always had the 
reputation of paying her debts because she backs her 
obligations with gold. During the month of December 
England imported $250,000,000 more goods than she 
exported. In finance this simply means that England, 
to maintain her financial reputation, must deplete her 
resources of gold to the extent of $250,000,000 for the 


of money to and from the old world was regulated. 

A great change has come over our foreign relations. 
._or the past four years our manufacturers have sold 
their products abroad at fabulous prices. It is esti- 
mated that we have entirely liquidated our foreign 
debts and that from a debtor nation we have become 


a creditor nation. The old world now owes us not 
less than ten billion dollars, which will require their 
sending to us at least $500,000,000 annually in pay 


ment of their interest charges. There are only two 
methods by which this flow of money can be regulated; 
first, by our purchasing more goods from abroad, and 
second, by our reinvesting our money in Europe. Inas- 
much as we desire to remain an export nation we must 
lend Europe our money, and her indebtedness to us must 
constantly increase. We must finance new railroads in 
South America, in Russia and in Asia Minor; we must 
build electric-light plants and tramways for Rome, for 
Moscow, for Lille and for Bagdad. We must be pur- 
chasers of foreign securities issued to rebuild the Old 
World. We must lend to Europe the money necessary 
to purchase from us the ten million labor-saving ma- 
chines that she must have, and above all we must not 
as a nation feel aggrieved that England refuses to buy 
immediately that which she has not made arrangements 
to pay for. 

But why should the American*manufacturer turn his 
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eyes entirely to the foreign field in seeking an oppor- 
tunity to develop a market? The same processes have 
been going on in this country as have been going on in 
Europe, although to a less extent. During the months 
that we were actually at war our citizens enforced rigid 
economy in the luxuries and conveniences of life. Never 


in the history of America have we practiced such 
economy 2s during the last two years. Never have 
our working people received such wages, and never 


have they accumulated and saved so much in any period 
as they have in the last two years. Our per-capita 
wealth has doubled. The purchasing power of the 
American people was never so great as it is today. 

We have a vast territory with only 110,000,000 people. 
The region be- 
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A Two-Position Milling Fixture 
By P. P. FENAUX 
[ desire to take exception to the criticism of G. R. 
Richards on page 220 of the American Machinist of 
the two-position milling fixture described by me on page 
772, Vol. 49, especially as we considered making a 
fixture along the same lines as his and turned it down 


for this reason. 

At 3 in. feed per minute and 4-in. cutters it takes 
30 sec. to make a cut and 10 sec. to complete the 
evcle of the table. With the indexing fixture the 


indexing is done while the table travels, and allowing 
30 to remove one piece and set another one, it 

takes: Cut, 30 
en sec.; travel and 


Sec, 





tween the Mis- aes ——— ——— 
sissippi and the | ati 
Rocky Moun- 
tains alone can 
readily absorb, 
sustain | 
make wealthy 
another 100,- 
000,000 people. 
It is true that 
we have a short- \ 
age of labor; 
but the work 
is here to be 
done—the coal 
is here to be 
mined, the ore 
is here to be 
melted into 
steel, the iron 
must be wrought 
into implements, 
the fields must 


and 














index, 10. sec.; 
cut, 30 sec.; 
travel and stop, 
10 sec.; change 
work, 30. sec.; 
total, 1 min. 50 
sec., to complete 
one piece. With 
the stationary 
two-position fix- 
ture it would 
take: Cut, 30 
sec.; travel and 
stop, 10 sec.; 
change two 
| pieces of work, 
| 60 sec.; total, 
1 min. 40 sec., 
showing a gain 
of i0 sec., which 
would be more 
than lost in the 
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be tilled, and to 
supply this 
shortage of labor water power must take the place of 
the miner, the tractor the place of the mule, the 
machine the place of muscle. We are the richest nation 
on earth. We should therefore be the most charitable. 

We must bear in mind that Austria is now struggling 
under a national debt equal to 60 per cent. of the total 
value of her developed wealth; Germany has obligations 
(apart from indemnities) equal to 50 per cent. of her 
developed wealth; Italy has 45 per cent., France 45 per 
cent., England 44 per cent., and the United States but 
Why should we look to the impoverished 
nations for our markets? Our logical market is here. 
Let us enter in and possess it. We have 50,000,000 
acres planted to winter wheat, and our farmers in the 
current year will harvest record crops. Never was there 
so much food produced, and still there is a market for 
it all. Mr. Hoover says that we must ship Europe 
$1,500,000,000 worth of food by July 1. Our people will 
have more money to spend during the current year than 
ever before in the history of our nation and at the 
same time they will have more wants to be supplied. 
This market must keep our manufacturers busy, and 
after our own wants are supplied then the wants of the 
world will furnish the market. It is to be hoped that 





8 per cent. 


the peace conference now in session will make some 
provision for the stabilization of the flow of money be- 
tween the nations of the earth, and when this is done 
the world markets as well as our own will be opened. 


= endeavor to 

keep the locating 

seat for the second setting clean and maintaining the 

work to exact size to fit that seat. As in the particular 

piece under discussion the only important part is the 

ratchet tooth, it would be a useless expense to maintain 

the sides to arbitrary dimensions. We used a No. 2 

P. & W. automatic milling machine, as it was the only 
ene that was available. 

Regarding the life of the cutters we made a built- 
up gang, which allowed us to reset them after grinding, 
although we milled several hundred pieces without 
changing the size sufficiently to necessitate grinding. 

The stock was approximately 0.20% carbon openhearth 
steel, which explains the 3 in. feed. As a matter of 
fact on heavier pieces of same stock we have used up 
to 5 in. feed per minute on these machines. 





Tapping with a Drilling Machine 
By Leroy R. WILLIAMSON 

Having several thousand pipe flanges of fairly large 
diameter to be tapped and no suitable machine to do it 
in we rigged up an ordinary drilling machine by ex- 
tending the lower driving shaft, putting on extra pulleys 
and adding a belt to drive in the reverse direction. An 
extra fork on the shipper rod provided convenient means 
for reversing the direction of rotation for withdrawing 
the tap. 
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HERE is very often 
a demand for a com- 
promise joint to be 
supplied quickly when some 
bolted or cast-welded joint 
has failed. An inexpensive 
shop-welding outfit enables 
traction companies to weld 
their own compromise 





VI. Thermit-Welding Compromise 
Rail Joints* of 

This article not only shows how to weld varigus 
types of rail joints, but contains hints for the 
practical mechanic, which may enable him to 
execute special repair jobs in the machine shop. 





joints in a few hours, and 
these will give the same 
results in service as a reg- 
ular Thermit rail weld. 
When a large number of 
compromise joints are to be 
made on the same rail sec- 
tion it is advisable to have 
patterns and mold boxes 
made especially for the pur- 
pose. Where only twe or 
three are to be welded, how- 
ever, the work can be done 
by the “wax method,” which 
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the rails to the ties long 
bolts can be used in place 
track spikes These 
bolts should be allowed to 
project through the face of 
the tie a sufficient amount 
to take the smaller of the 
two rails. Allowance must 
also be made for a U-clamp, 
or bridge clip, one end of 
which will bear on the base 
of the rail and the other 
on the tie, or in the case of 
a small rail, will rest on a 
spacing block. 

To bring the smaller rail 
the the 
rail a filling block is 


up to surface of 
high 
placed under the base, and 
accurate surfac- 


hack-saw 


to obtain 
ing, shims or old 
blades used in 
dition. With the rails spaced 

in. apart and accurately 


mav be ad- 





is the method used in all 
general repair work. To  ,,),; 


be bolted. Two stringers running about 10 in. x 6 in. x 
10 ft. long, on which four wooden or steel ties can be 
bolted, answer this purpose very well. The two center 
ties should be spaced about 18 in. in the clear and the 
second tie spaced to take care of the shortest length 
of rail to be welded. It is best to tmbed the surfacing 
bed in the ground up to the top of the stringer. To hold 


*For the author's forthcoming book, Modern We ng and 


Cutting. All rights reserved 


4 ‘ 1) COMPROMISI 
assist in the aligning and AND GR 
surfacing of the rails when 

two short lengths are to be welded together it is advis- 
able to provide a suitable bed to which the rails can 
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adjusted, the U-clamps are 
and the 
described 


bolted down tight 
fitted as 
If patterns and mold 


insert 
for making ordinary rail 


boxes have been provided in advance the work proceeds 


welds. 


iv as for ordinary rail welding, but if the 
vax method is to lb. of wax should be 
broken into small pieces, placed in a pan and heated until 
The wax is then allowed to cool until it 
becomes plastic. It may then be shaped by hand around 
the rail ends in the 

In cases where five or six compromise joints are to 
be welded between the same rail sections considerable 
time and trouble can be saved by using a short length 


n the same w 
be used about 


entirely melted. 


form of a collar. 
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FIG. 65. WELDED COMPROMISE JOINT BETWEEN TWO 
T-RAILS, SHOWING FALSE LIP 
of each rail section as a pattern. These should be 


about 8 in. long, butted together and fastened by 
tacking with the oxy-acetylene-welding process so that 
they will be held together securely. Mold boxes of sheet 
iron in two halves can be cut to fit with the oxy-acety- 
lene cutting flame so that they will fit the sections to 
approximately ,', in. all around. Each half of the 
mold box will then have a different section cut in each 
side. A wax collar is formed around the joint of the two 
pieces of rail in the regular.way as described above 
and then one-half of the mold box is laid on the ground 
back down, placing the pattern made by tacking the two 
rail sections together on this half of the mold box. 
Then thin pieces of sheet iron is laid on top of this half 
to obtain a parting when the other half of the mold 
box is placed on top. The other half may then be 
placed in position and rammed up to the height of the 
riser with molding material, using a wooden pattern 
for the riser opening. When this has been completed 
the whole mold box, pattern and all, is turned over and 
the bottom half of the mold box rammed, inserting a 
wooden riser pattern in a similar way to the first half. 
This bottom half is then rapped slightly and lifted 
from the pattern. Then by rapping the pattern it may 
be lifted from the other half of the mold box. After 
removing the riser pattern the molds are ready to be 
placed on the rails to be welded, but before doing so 
the space between the lip and the ball of those rail sec- 
tions should be rammed flush with molding material. 
When the boxes are adjusted they should be luted care- 
fully with fireclay around the outside edges between the 
mold and the rail to guard against any run out of 
Thermit steel. The joint can then be preheated and 
poured in the regular way. 

This method will be found to save considerable time 
over waxing each joint separately, and the two short 




















FIG. 66 COMPLETED CLARK JOINT 
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rail sections can be used as a pattern for any number 
of molds. If both right-hand and left-hand compro- 
mise joints are required the same pattern and mold 
boxes can be used by simply disconnecting and rear- 
ranging for either right or left. A welded compro- 
mise joint between a grooved and a T-rail is shown 
in Fig. 64. 

Where a compromise joint is to be welded between 
two T-rails as shown in Fig. 65 the same method can 
be used except that in this case it is necessary to ar- 
range for a false lip to be cast out of Thermit steel 
similar to the lip of a grooved rail. In other words 
the Thermit-steel collar must be carried around each 
side of the head and on one side must be shaped in a 
corresponding manner to the lip of a groove rail. This 
is necessary because when the metal begins to cool and 
contract there must be an equal shrinkage force on each 
side of the insert extending to the top of the head tend- 
ing to draw the rails together, otherwise the insert will 
not be thoroughly butt-welded into the head. 


——— 

















AND CRUCIBLE IN POSITION FOR 


CLARK JOINT 


OPEN MOLD 


MAKING 


FIG. 67 


Shortly after the development of the Thermit rail- 
welding process, Charles H. Clark, chief engineer of the 
Cleveland Railway Co., perfected a joint known as the 
“Clark joint,” which has proved exceedingly success- 
ful in Cleveland and other Eastern cities where many 
thousand joints have been installed. 

In its original form it consisted of a combination of 
splice bars and Thermit steel, it being Mr. Clark’s 
opinion that the head of the rail could be supported by 
using plates that would come under the ball of the 
rail. Furthermore, in order to hold the rail rigid he 
considered it important that there should be no play in 
the bolts, so the holes in the plates and rails were drilled 
round and machine bolts used after reaming for a drive 
fit. In order to keep the bolts and plates from working 
loose and to afford bonding between the rails a Thermit- 
steel shoe was cast around the base as shown in 
Fig. 66. 

In practice the rails and splice bars are drilled with 
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holes ;'; in. less in diameter than the bolt to be used. 
The splice bar is then applied in the ordinary way and 
held in place by a couple of temporary bolts, a drift 
pin being driven into one hole each side of the joint to 
keep the rails in position. The remaining holes are 


then reamed with straight-end cutting reamers, after 
which the machined bolts are driven and tightened up 
After preheating the rail ends 


in the usual manner. 











COMPLETED MODIFIED CLARK JOINT, 


SHOWING WELD OF BASE 


FIG. 68. 























FIG. 69. SECTION THROUGH MODIFIED CLARK JOINT. 
IT WILL BE NOTICED THAT THE LOWER PART OF 
THE RAIL AND FISH PLATES ARE ENTIRELY 


AMALGAMATED 


the Thermit steel is run into an open mold surrounding 
the lower part of the rails as illustrated in Fig. 67. 

In the latest type of Clark joint rivets are substi- 
tuted for the machined bolts, the riveting being accom- 
plished by a pneumatic riveter suspended from the rear 
end of a flat car carrying an air compressor. 

A modification of the Clark joint, shown in Fig. 68, 
has been adopted with marked success by the United 
Railways and Electric Co., Baltimore, and is also be- 
ing used on other properties. 

The object of the modification was to obtain a larger 
weld of the base, and in order to do this the Thermit 
steel was poured into an inclosed mold box 
of into an open mold and the rail ends were preheated 
to a red heat with the molds in place before the Thermit 
charge was ignited. Furthermore, the design of the 
fish plates is somewhat changed, these being of special 
design 1 in. in thickness and 32 in. long and being sce 
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POSTTLION WELDING 


RAIL 


rOR 


APPLIANCES IN 
THIRD 


formed as to fit snugly the contour of the head and 
base of the rail. At the same time they provide a 
minimum amount of between the web of the 
rail and the vertical sides of the fish plates. The chan- 
nel bars and rails are of the same kind of steel (high 
carbon) and both are punched at the mill with ten 
1,'.-in. holes, spaced 3 in. centers and beginning 2 in. 
from the end of the rail. 

The joint has been applied thus far exclusively to 7- 


space 


in. girder groove rails weighing 103 lb. per yard. 
These 7-in. girder sections are undercut by the man- 
ufacturers |. in. so as to provide a space of 4 in. 


16 
at the base when the rail heads are butted. This pre- 
cedure more effectively enables the Thermit steel to 
weld the rail and fish plates into a solid mass at the 
joints, as shown in the section, Fig. 69. 


WELDING THE THIRD, OR CONDUCTOR, RAIL 


The welding of the third rail has carried on 
more extensively abroad than in the United States. This 
is especially true of France, where several thousand 
joints have been welded for the Metropolitan Railway 
and others in the neighborhood of Paris where this 
method of bonding is now standard practice. 

In making these welds in France the base and flange 
only of the rail was welded with Thermit steel. 

As a great deal of third rail, both here and abroad, is 
used in tunnels and subways, it is not necessary to make 


been 
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FIG. 7 MOTOR CASE WITH BROKEN LUG PREVIOUS 


ro WELDNG 


any provision in such cases for expansion and contrac- 
tion, it having been found from practical experience that 
the temperature changes seldom exceed 25 or 26 deg. F. 
These are the figures that were determined by experi- 
ment in the subways controlled by the Metrepolitan 
Railway of Paris. In cases, however, where the third 
rail is laid in open stretches of track where it will 

















FIG. 7 MOTOR CASE WELDED AND READY FOR SERVICE 
come under the full influence of atmospheric changes 


in temperature it is of course necessary to provide 
suitable means for taking care of the expansion and con- 
traction, and this installing an 
expansion joint at regular intervals. 

Welding third rails has advantages that need hardly 
be enlarged upon, providing, as it does, for a uniform 
electrical conductivity of the rail in question 


method of bonding which will not deteriorate. 


asily done by 


can be 


and a 

















WELD ON BROKEN TRUCK FRAME 





MACHINIST Vol. 50, No. 12 

A Thermit outfit in position for welding third 
rail is shown in Fig. 70. 

A very simple way to make cross-overs of any de- 
sired form is shown in Fig. 71. The rails are cut, 
shaped and then Thermit welded together and then the 
surfaces are ground. The result is as smooth and 
solid a cross-over as it is possible to make. This is sug- 


gestive of many other similar uses. 


The same outfit required for welding compromise 
joints can be used most advantageously for welding 
motor cases and truck frames. The process offers 


special advantages for such repairs, owing to the fact 
that the collar, or reinforcement of Thermit steel, which 
is fused around the weld may be made heavy enough 
to insure against future breakave. 

In Fig. 72 is shown a 
Fig. 73 a welded one. A 
in Fig. 74. 


case, and in 
frame is shown 


broken motor 


welded truck 


Splitting Collets with a Power Hacksaw 
BY E. A. 

When a number of turret-lathe collets are to be made 

it is often a problem as to how they may be split to the 
best advantage. The average machinist would probably 
select a milling machine and either place the collet to 
be split on a soft mandrel or else hold it endwise in the 


THANTON 


table vise. 
The Acme 
evolved a very simple method of 


Machine Tool Co., Cincinnati, Ohio, has 
splitting the collets 

















HACKSAW FITTED WITH COLLET-SPLITTING JIG 
for their turret lathes in a power hacksaw, as shown 
in the illustration. The jig is made to clamp onto the 
table of the machine -in place of the regular stock vise. 
The collet to be split is placed jaw-end up in a square- 
based jig A, and is held in place by screws at B, which 
engage the holes for the false jaw screws. The square 
base of the collet holder is slid in between two blocks C 
clamped to the bed of the machine. These blocks locate 
Clamps 


The saw 


and hold the square base of the collet holder. 
like )) keep the holder firm during the cuts. 
into the slits EF of the holder, cutting the 
collet as it goes, until! it reaches a stop. The 
then raised, the clamps D loosened and the collet holder 
The next 


is fed down 
saw is 


turned a quarter way round and reclamped. 
cut is then made, which finishes the splitting. 
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Shop Power and Coal Conservation 





This article outlines 
that 


plants but which are 


some of the important points 
their 
inadequate to take care of 


confront shops having own power 


emergency demands. Many such cases have 
doubtless arisen in which it has been absolutely 
essential to seek power from some central station. 
A decision for or against the purchase of power 
than the isolated 
power plant must often be made by a new indus- 
try. For each of these cases there are interesting 
points concerning economy. Today the 
of coal conservation is added to that of whether 


it is best to purchase power or to produce it in 


rather operation of a small 
question 


the smaller generating rooms of each industry. 





UCH discussion has been devoted to whether 

it is the best policy to purchase electric power 
Sg from the nearest central station or to operate 
a small generating plant in connection with each indus- 
try. Advocates are to be found for each system, and 
those shops which have their own power house and 
which have use for exhaust steam for heating and the 
like have at least one good argument in favor of oper- 
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ating their own plant. This article will touch in a 
small measure on the advantages for and against the 
purchase of power and emphasize at some length its 


importance in relation to the question of coal conserva- 





tion in its broader aspect. 
FIXED CHARGES AND OPERATING COSTS 


For simplicity in the discussion the use of exhaust 
steam for other than power purposes will be omitted 
as a factor, and it will be assumed that a given quan- 
tity of power for operating the shop must either be de- 
veloped in a power house connected with the shop or 
that it must be purchased from some nearby large gen- 
erating station. Our first proposition then is that the 
total cost of producing power will be made up of two 
factors, which we may term (a) fixed charges, such as 
interest and depreciation on the investment for the boil- 
ers, engines and electric generators, and (b) the strictly 
operating charges such as coal, labor and the like. 

The fixed charges obviously go on whether the amount 
of power delivered by the plant is large or small, and 
it follows that if the plant delivers its full capacity 
for a small number of hours out of the 24 each day, 
then the fixed charges per unit of delivered 
must naturally be higher than if the plant delivers its 
full capacity for a larger portion of the entire 24 hours 


energy 
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The curve in Fig. 1 is based on published data for 
given conditions in a power plant and shows the rela- 
tions explained in the foregoing paragraph. The per- 
centages the the base line of Fig. 1 
represent what is referred to above as the part of the 
total 24 hours each day during which the plant delivers 
its full capacity. This percentage factor is defined in 
central-station practice as the load factor of the plant 
power house, although for present purposes the general 
idea expressed is sufficient to convey the meaning of 
the base-line scale in both Figs. 1 and 2. 

From Fig. 1 it will be noted that as the percentage 
the amount of fixed 
charges per unit of energy delivered becomes greater. 
Now in the small individual plant the percentage of 
the total day during which power is required will nat- 
work of the shop. 


used as seale of 


of the base line becomes smaller 


4] 
Une 


urally depend upon the nature of 
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delivered by a plant goes up as the base line percentages 
decrease. This, in a general way, will be apparent when 
one considers that the amount of labor does not change 
ordinarily from day to day, so that the delivery of a 
small amount of power per day must cause an increase 
in the cost of labor per unit of energy delivered. Again, 
when the plant is lightly loaded, the machinery may 
be operating at a loss in efficiency resulting in a higher 
coal consumption per kilowatt-hour delivered. This 
shows why the curve of operating cost in a given plant 
should go up if tke load on the plant falls off in the time 
out of the 24 hours each day during which the full 
capacity of the plant is utilized. 

Another important consideration is that the equipment 
in large central power stations usually possesses a higher 
utilization efficiency of the coal consumed than is possible 
in the smaller power plant, and it is on this basis that 
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FIG. 8. GRAPHIC RECORD OF THE LOAD IN A SHOP 
In rush times, when the plant must operate both night 
and day, the power house will be called upon for a large 
part of the 24 hours of each day; at other times the 
percentage of the base line in Fig. 1 will go down and 
the fixed charges per kilowatt-hour will increase. 

Figures of the percentage factor used in Fig. 1 show 
that in some individual power houses this factor is as 
low as 6 per cent., and in many cases, in normal times, 
that it is not more than 20 per cent. Of course other 
cases will occur where it is considerably higher. In 
large central power plants supplying electrical energy 
over a large territory both for lighting and power pur- 
poses there is an opportunity, owing to the diversity 
of the loads, to increase this percentage factor. 

It may be seen that even from the standpoint of fixed 
charges upon the generating equipment there is a 
chance that the costs per kilowatt-hour will be lower 
in the large central station than in the smaller power 
house of the individual This principle is 
often either overlooked or not given sufficient weight in 
the estimates on the the individual 
industrial concern. However, our present purpose is 
of the power problem, 


concern. 


cost of power in 


to emphasize another aspect 
and this leads to a consideration of the operating costs 
of power and its dependence upon the factor mentioned 
above and also upon the efficiency of the generating 
ipparatus. 


In Fig. 2, which is based on data published elsewhere, 


it will be seen that the operating cost per unit of energy 
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THE PEAKS OF L. 
one of the main arguments of this article rests. In 
smaller industries that are about to install their own 
power plants as a part of the shop equipment the argu- 
ment against the purchse of power may be that they 
can produce their own power at as low a cost as it can 
be purchased. 

From the standpoint of the present necessity for coal 
conservation this argument should take due account 
of the fact that in the generation of a given quantity 
of power the actual amount of coal consumed by the 
large power company is materially less than that re- 
quired by the small isolated shop power house. Nu- 
merous other arguments may be advanced by the indi- 
vidual shop why it should have its own power plant, 
but aside from the possible exception of the requirement 
of steam for heating and other purposes not falling 
under the head of power it would seem at this time 
that the outstanding factor on which to base a decision 
for or against the purchase of power should be, how can 
the power be secured with the least consumption of 
coal. The agitation in the public press looking to the 
centralizing of power development into large central 
generating power plants for the purpose of coal con- 
servation is an indication of the way the whole prob- 
lem is looked at in the light of the present unusual con- 
ditions. 

The foregoing notes merely outline some of the eco- 
nomical aspects of the shop-power problem on a basis 
of which it is now possible to look more closely at the 
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question as related to emergency demands for power 
due either to a gradually increasing load which over- 
loads the generating equipment of the shop power 
plant or more particularly to a sudden excessive demand 
for power due to an unexpected expansion of the plant, 
a condition which has undoubtedly been faced by many 
industries. 

In the last-mentioned cases there may have been no 
alternative between purchased power and enlargements 
of the shop plant due to an inability to obtain additional 
generating equipment to meet the emergency power 
requirements. In other cases the question of additional 
generating equipment may be up for a decision at this 
time, and for such the following notes may prove help- 
ful in the analysis of the situation. 

First, it may be stated that an apparently large over- 
load on the shop power house is not always of constant 
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MILL. MOTOR SHOWING 
FOR DIRECT-CURRENT 


FIG. 4 


or even approximately constant duration, and excessive 
peaks of load of short duration may sometimes be mis- 
taken for a more or uniform condition of over- 
load. One way for reducing such conditions to a satis- 
factory basis for analysis is the use of a graphic meter 
in the power room. Fig. 3 shows a record in a plant 
where the purchase of additional boilers, engines and 
generators was about to be made to relieve what seemed 
to be an aggravated case of overload on the generating 


less 


equipment.’ 

The chart, of which Fig. 3 is merely a part, indicated 
that while the excess loads were greatly above the ca- 
pacity of the generators of the plant they covered rela- 
tively short periods, and ultimately this plant saved 
itself the purchase of about $15,000 worth of new 
equipment by the purchase of enough power to take 
care of these excess peak loads from a large centralized 
power station. 

Thus far attention has been centered upon the ques- 
tion of power either from the private shop power house 
or from a central station. There are, however, several 
points which call for special mention in comparing 
these two possible sources for the power to use in op- 
erating a machine shop. One of these relates to the kind 
of current available from the central station as com- 
pared with that generated in the existing shop plant. 


1Fig. 3 and the notes accompanying it are included by courtesy 
of the Esterline Co Figs. 4, 6 and 8 are shown by courtesy of 
the General Electric Co.; Fig. 5 of the Wagner Electric Manu- 


facturing Co. 
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The requirements of the motors in the machine shop 
are likely to be more exacting in regard to speed ad- 
justment than in certain other classes of service. Many 
of the motors used for driving certain machine tools 
may be of the adjustable speed type. 

Where this is the case it is essential to have available 
a supply of direct current. On the other hand, if all the 
motors in use are of the constant-speed type it is pos 
sible to employ either direct current or induction mo 
tors. 


In some cases the importance 


of the adjustable-spee | 
direct-current motor may be so great as an element in 
the successful operation of the machine tools that even 
with alternating-current the central 
station additional the 
may be considered desirable for changing the central- 


an supply from 


conversion equipment in shop 














station supply from alternating to direct current; at 
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FIG. 5. PARTS OF A SQUIRREL-CAGE INDUCTION MOTOR 
FOR ALTERNATING-CURRENT CIRCUITS 


least that part of the total supply required by the adjust- 


able speed motors in service. Figs. 4, 5 and 6 are in 
cluded merely to give the reader a general idea of the 
appearance of the direct and alternating current motor, 
since these two principal types 


the question of the power supply as at present under- 


are closely related to 


stood. 

Fig. 4 shows the characteristics of a large direct- 
current mill motor with the commutator and brushes 
to the left. In certain cases this part of the direct 


current motor is partly inclosed or even entirely inclosed 
if the nature of the surroundings or the operation for 
which it is used warrant a protection for the sliding 
contact between the commutator and its brushes. Fig. 
5 gives a geod idea of the parts which go to make up 


an induction motor for alternating-current circuits 
known as the squirrel-cage type. Note that the rotat 
ing members (shown on the floor in this view) has no 
commutator or sliding contacts of any kind. Fig. 6 


indicates the so called slip-ring type of induction motor, 
in which there with resting on 
continuous circular rings as shown to the left. 

It is not intended to the relative merits 
these motors a part of this article. 

Another item which should be mentioned in its rela- 
tion to the purchase of power is that of taking into 
account the nature of the load which is to be taken 
from the central-station supply mains. This has a 
bearing upon the rate for energy which the central 


are contacts brushes 


make of 
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station is willing to make for the service, and while 
naturally the central station might be looked upon as 
the party that must show cause why the rate charged 
the given value it is almost equally important 
for every shop to have at least some knowledge of 
the factors which govern the rates charged by the large 
central stations for power supplied for shop purposes. 

The object of those concerned with the shop power 
supply should be to view the problem partly, and of 
course largely, from the standpoint of the needs of the 
industry itself and partly with an attitude of codperat- 
ing, as far as is consistent with economy in production 
conservation of the 


is at 


costs, in the large project for a 
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FIG. 6. SLIP-RING INDUCTION MOTOR FOR ALTERNATING- 

CURRENT CIRCUITS 
nation’s fuel resources. As pointed out in a previous 
discussion under the title “From Coal Pile to Machine 
Tools and Lamps,” the need today is for a codperative 
attitude on the part of every individual with a due con- 
sideration for every possible saving in the use of coal 
no matter how insignificant it may seem to the in- 
dividual. 

It is believed that with an attitude of fairness to 
every plan suggested along these lines there is a possi- 
bility of greater economy in coal used than seems 
feasible even without a curtailment of production. In 
brief, then, from the standpoint of the discussion in this 
article, the central station represents the idea of special- 
izing in the generation of power. 

Note—If the reader is interested in giving further 
study to this question of fuel conservation as a factor 
in the gross available energy from all sources in Amer- 
ica today reference may be made to an excellent paper 
on this subject by Dr. Charles P. Steinmetz entitled 
“America’s Energy Supply,” published in the Proceed- 
ings of the American Institute of Electrical Engineers 
for June, 1918. 


Testing Relative Merits of Case- 
Hardening Materials 
By A. P. 


nehan 


FREEMAN 

England 
Mr. Underwood on page 569, 
for casehardening 
obtain a 


The tests described by 
Vol. 49, are doubtless satisfactory 
articles for which the only requisite is to 
hard case of the necessary depth. 

There are circumstances, however—i.e., 
motor cars 


gears for 


which not only require a good, hard case 
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of such quality as will not chip under shock, but it is alsc 
imperative that the core shall be in condition to with- 
stand frequent and heavy shock without breakage. 
Now for such circumstances the tests described are 
totally inadequate and would lead to a faulty decision, 
for if the test pieces were fractured immediately after 
quenching as described, the core would most certainly 
show a coarse crystalline fracture that would indicate 
complete inability to withstand shock. 

With high-class casehardening such as we are now 
considering it is certainly necessary to allow the articles 
to cool off with the pot without exposure to the air, 
and then take them from the pot and reheat to the 
correct hardening temperature and quench. In the 
highest class of casehardening two reheatings and 
quenchings are resorted to for reasons which are men- 
tioned later. 

Without going too deeply into the theory of hardening 
it will be sufficient for our purpose to state that the 
reason for this slow cooling off and reheating may be 
simply stated as follows: 

The temperature at which the iron will absorb the 
carbon is well above the temperature at which the iron 
itself should be quenched for the best results, and is 
higher still than the best temperature for obtaining a 
good, hard but fine-grained case. It is therefore neces- 
sary to allow the articles to slowly cool off in order 
to normalize the crystal structure. 

If merely good results are required all that is now 
necessary is to reheat the articles to the temperature 
required to harden the case and quench. By this 
process the core, while vastly superior to that obtained 
by quenching direct from the carbonizing pot, is not 
the best obtainable from high-class carbonizing steel, 
and to obtain this result the articles must first be 
reheated to the correct temperature to give the core its 
best crystal structure and quenched. The articles are 
then reheated to the temperature to give the case its 
best crystal structure and quenched. 

The core requires a slightly higher temperature than 
the case, and if the articles are left at the first quench- 
ing they would be very hard, the core good, but the 
case would be likely to chip or peel off. The second 
reheating and quenching, being at a lower temperature, 
does not seriously affect the grain of the core. 

Now the temperatures which are best to carbonize, 
reheat for the core and reheat for the case depend 
upon the quality of the steel used, and they must be 
found and strictly adhered to and the real test for 
casehardening compound should be made to suit the steel 
and the bulk of the articles. Small articles might be 
seriously damaged by 3 hours’ exposure to the high 
carbonizing heat, whereas a large, bulky article would 
stand and really might require 12 hours’ exposure to 
the same temperature. 

For this class of casehardening therefore the various 
temperatures to get the very best results from the 
steel should be ascertained either by trial or consulta- 
tion with the steel makers (preferably both) and the 
various compounds tested at these temperatures, not for 
various periods, but to give the deepest and hardest 
case at the correct temperature and time exposure. 

The record of the tests as given by Mr. Underwood 
are very interesting and show great care and thought. 
I should like to have seen particulars of tests for 
hardness by Brinell or sclerescope instruments, and 
perhaps Mr. Underwood will include these in any future 
tests he may make. 
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Standards for Large Taper Shanks and Sockets 


By LUT 
Industrial Supe ntendent Brow 





War needs have demanded machine tools embody- 
ing taper shanks and sockets of larger dimensions 
than it has been customary to use. Most of the 
tapers of the early days present irregular varia- 
tions in size and in depth, even within the same 
system, and the application to the large sizes of 
the rules followed in proportioning these early 
types does not give the dimensions required to 
the To supply this defi- 
ciency the Magnum standard tapers, described at 
The 


tapers vary 


meet new conditions. 


length in this paper, have been developed. 
diameters at the large end of these 
from 4 to 14 in. and those at the small end from 
3} to 12 in. The depth of taper is made equal 
to twice the diameter of the large end plus 4 in. 


The selected standard taper is } in. per foot. 





NE of the problems presented by war needs is 

that of designing machine tools of greater size 

than any previously built, and in proportioning 
those which require the use of taper shanks and sockets 
the taper per foot and the length must be determined. 
No standards are known to have been established for 
tapers of the large sizes now required for these ma- 
chines or which the exigencies of the near future may 
require. The problem of working out such a standard 
was presented to the Brown & Sharpe Manufacturing 
Co., and after investigation and study it arrived at 
the tentative form here described. The choice was 
based on a study and analysis of present established 
tapers, an investigation of the laws governing the use 
of tapers and a referendum of experience and opinion 
from a number of manufacturers and engineers who, 
because of their close contact with conditions most 
nearly like those desired to be met, it was felt would 
best be able to judge of the requirements. 


HISTORY 


Up to within comparatively recent times tapers for 
shanks and sockets above 3 in. in diameter have had 
a somewhat limited use. For lathes, drill presses, 
boring mills and milling machines, where the condi- 
tions of use are somewhat similar, the tapers used 
have varied from } in. to 1} in. per foot, with widely 
varying lengths. Table I gives particulars of those 
most widely used and generally described in textbooks. 

This wide variation in practice, where the conditions 
seem about the same, raises a question as to what, if 
any, are the reasons for such variation, and as to 
whether any rules can be laid down determining the 
most satisfactory taper per foot to be used. As it 
would not be feasible to change tapers now in extensive 
use this would be a mere academic question were it 
not, as already pointed out, that new taper sizes are 
required. 
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Most of the tapers mentioned in Table I were 
established in the early days, before the question of 
standardization was given much attention, and so the 
variations in size and depth are irregular even in a 
given system. Such formulas as exist, if followed for 
the proposed larger sizes, would not give the propor- 
tions required to meet the new conditions. Thus the 
Brown & Sharpe taper, increasing somewhat 
uniformly in depth to No. 12 (1!) in. in diameter at 
the small end), would be longer than usually necessary 
if the same proportions were carried above that size. 
For this reason when B. & S. sizes above No. 12 were 
established at a later date than the small sizes a new 
ratio for length was used, by which large sizes to 
No. 18 (3 in. in diameter at the small end) do not 
increase as rapidly in depth relative to the diameter 
as is the ease of smaller sizes. 


while 
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The Jarno taper, proposed by Oscar J. Beale of the 
Brown & Sharpe Manufacturing Co. (and given its name 
because of the pen name “Jarno” under which Mr. Beale 
wrote), has an established ratio of diameter to length, 
each 4 in. of diameter at the large end and each +, in. 
at the small end adding 34 in. to the length. This 
standard, because of the easily remembered relations 
of its dimensions, has appealed to designers and has 
already come into extensive use. When the formula is 
applied, however, to large sizes, such as are here con- 
sidered, it does not give practical proportions. So far 
as Other standards now in use follow well-defined pro- 
portions in the relation of length to diameter these 
proportions also fail when applied to large sizes. 


TAPER PER FOOT 


As shown in Table I the well-established tapers for 
shanks and sockets now in use vary from } in. to 1 in. 
or more per foot, the tendency being to use a somewhat 
steeper taper for the larger sizes than for the small 
ones, perhaps because with small tapers the liability 
the work is not so great and the 
“bite” of the taper forced into the socket is 
suffieient to secure effective driving. in the larger 
sizes, tenons or tongues must be provided to aid in 
driving, and in the still larger sizes keys of some form 
are needed, as unless the angle of taper is very light 
the tenons are twisted off. When such 
auxiliary means of driving is provided the taper can be 


to slip produced by 
when 


liable to be 


made steeper, giving the advantage that the parts can 
be more easily separated. 





538 AMERICAN 


An illustration of the use of a greater taper per foot 
for large as compared with small sizes is found in the 
old “American taper” having ,", in. taper per foot up 
to the size 1 in. in diameter at the small end, beyond 
which the taper became & in. per foot. 

An extreme application in the direction of steep tapers 


is in the arbor couplings used for milling-machine 
arbors made by Wm. Muir & Co., Ltd., of England. 
These arbors are drawn into and removed from the 


socket by means of differential-threaded nuts, the taper 
being 13 in. per foot. 

On the other hand tapers as slight as 4 in. per foot 
have given satisfactory results in milling machines and 
other machine tools, where they have been in constant 
use for at least the last sixty years. When driven in 
rlace the “bite” on the small sizes is sufficient to hold 
without working loose under jar, while the angle is 
not so small as to prevent driving apart when desired. 
It is found, however, that occas‘onally a taper of 4 in. 
per foot will stick so tightly as to require considerable 
force to separate the parts, perhaps in such cases as 
where a cold arbor is driven into a heated spindle. 
With a taper as slight as 4 in. per foot there is seldom 
trouble from having the tenon twist off, as is so often 
the case with twist drills made with a taper of approxi- 
mately & in. per foot and where on account of the 
greater taper the “bite” of the taper fit does not carry 
so great a proportion of the load. 

PRINCIPLES ON WHICH TAPERS DEPEND 

At the time Mr. Beale proposed the Jarno taper he 
made an investigation of the principles on which the 
taper of shanks and sockets should be proportioned, and 
published his findings in the American Machinist of 
Oct. 31, 1889, page 3. His analysis is a clear statement 
of conditions governing the taper per foot. 

After asking, “Is there a scientific principle involved 
in establishing a taper?” he answers: “There is this 
principle, that the angle of the taper must not be so 
large that a center will not stay when driven in and that 
the angle need not be so small as to make it very diffi- 
cult to back the center out,” and after illustrating by 
means of a diagram he continues: “The average angle 
of repose in metals having smooth surfaces that are 
oiled is placed by Unwin at 4) deg. and by Willis at 
5 deg. Rankin gives an angle the same as or a little 
smaller than Unwin and adds that in some experiments 
the angle has been as small as 2 deg.” From a further 
demonstration Mr. Beale concludes regarding tapers 
that if the angle must be such as to permit slipping 
it should be as great as 10 deg., while if it should not 
permit slipping it should be less than 4 deg. Also: 
“If a center be of a taper whose sides make an angle 
of less than 4 deg. it is not likely to slip out after 
being driven in, even though it be oiled. An angle of 
4 deg. makes a taper of nearly { in. per foot. No center, 
so far as I have seen, has a taper greater than this, 
which is interesting as indicating that the machinist, 
in practice, has not exceeded the angle of safety given 
in the textbooks. The smallest center angle 
that I know is something less than 24 deg., which in 
practice has been found to be small enough. We are 


therefore at liberty to choose any angle of taper be- 
tween 2 and 4 degrees.” 
Mr. Beale chose for the Jarno taper 0.6 in. taper 
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per foot (2 deg. 52 min.) as an average between these 
limits. This gives a ratio of 1 in 20, a ratio which 
has since been adopted for the German metric standard 
and is especially adapted for use with a decimal system 
of measurement. In applying it to the English system 
of measurement, however, it gives the dimension at 
one end of the taper in tenths and at the other end in 
eighths, a feature which while not especially objection- 
able lacks the advantage derived from using the taper 
of } in. per foot, which gives with each inch of depth 
/,-in. variation in diameter, so that when applied to 
large tapers the depth of which may be made to vary by 
2 in. or 4 in. the diameters at both large and small 
ends come in whole or convenient fractional sizes. 

A taper of { in. per foot also gives an advantage 
over 0.6 in. or other tapers with a less steep taper in 
the ease with which it will release when it is desired 
to drive it out. Further it is a taper which apparently 
is now in most general use for large work, although its 
proportions, as far as I know, have not previously been 
standardized. 

The taper of }/ in. per foot was adopted by William 
Sellers & Co., Inc., Philadelphia, about 1862, when they 
abandoned the flattened end or tenon and adopted a 
key fitting lengthwise of the taper for driving rather 
than to depend largely upon the “bite” of the taper for 
that purpose. 

William H. Thorne, in a paper (“‘Transactions,” Vol. 7, 
p. 132) on twist drills presented before the Society of 
Mechanical Engineers in 1885, after pointing out the 
objections to driving by a tongue as is the usual practice 
in using twist drills, says: “A far better device is a 
key fitted permanently into the sockets and extended 
the entire depth of the iatter. This key fits a groove 
in the shank of the drill, and supplies a perfect means 
of driving the latter with a minimum of wear and 
strain. The end of the shank for a short distance is 
turned smaller, and is hardened to prevent any upset- 
ting by the use of a drift or wedge in removing the 
drill. The amount of taper proper for the shank is 
a disputed question. The Morse taper averages less 
than 2 in. in diameter per foot, but with drills driven 
by means of a key } in. per foot is better as it enables 
the drills to be more readily removed from the sockets, 
and at the same time prevents them from falling out 
by their own weight.” 


TABLE Il. MAGNUM STANDARD TAPERS DESIGNED BY THE 
BROWN & SHARPE MANUFACTURING CO 
Diameter Diameter Depth 
No. of at Large at Small of Taper, 
Taper End, In End, In In 
19 4 34 12 
20 5 4} 14 
2! 6 5 16 Taper = } in. per ft 
22 7 5! 18 Depth of taper = 2 X diameter at 
23 8 6} 20 large end + 4 in. 
24 10 8 24 
25 12 10 28 
26 14 12 32 


George R. Stetson, in discussing Mr. Thorne’s paper, 
said: “The objection to a sharper angle or taper is 
that the drill has a tendency to draw out of the socket 
when coming through its work. This twists the tongue 
and produces most of the trouble complained of and 
would be best obviated by a taper of less than & in. 
to the foot.” 

What applies to the use of tapers for drills in this 
discussion applies in genera! to the use of tapers for 
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sockets and shanks, and the conclusion can be drawn 
that if the “bite’’ of the shank is to be depended on 
to a considerable extent to do the driving the taper 
should be small, even at the risk of finding occasional 
ditficulty in separating the parts. 

On the other hand if adequate means of driving 
is to be provided in addition to the “bite” of the taper 
there are advantages in making the taper greater, al- 
though not so great as to allow of jarring loose or 
dropping out readily. 

Assuming that in all cases of machine tools using 


TABLE III EXPERIENCE OF MANUI 


Name Kind of Machines 
William Sellers & Co., Inc. (Coleman Sellers, Jr.) Lathes; horizontal bor- 
ing machines 
Mesta Machinery Co. (J. E. Mesta, Assistant Superin- 
tendent) Rolling-mi!l machinery, 
et 
Newton Machine Tool Works (Nicholas P. Lloyd, Gen- 
eral Manager.) Milling Machines, et 
Tabor Manufacturing Co. (Wilfred Lewis, President) General 
Mead-Morrison Manufacturing Co. (J. T. MacMurray 
and Robert Gow) General 
Westinghouse Electric & Manufacturing Co. (E. R 
Norris) General 
Bement & Niles (W. J. Hagman) Steam hammers 
Steam forge hammers 


Lathes 


Drilling and boring ma- 
chines 


Milling machines 





these large tapers, either longitudinal keys or cross- 
hold-back keys or both will be used for driving, a 
greater taper per foot can be used, thus obtaining the 
advantage of easy removal with no sacrifice in driving 
efficiency. To meet these conditions a taper of ? in. 
per foot for large sizes seems ideal, based on scientific 
grounds and also on the experience of users. 


LENGTHS FOR TAPERS 


While the length can be more elastic, a variation 
being less objectionable than in the case of the diameter 
or taper per foot, it is desirable to standardize it also. 
As previously pointed out the tapers already estab- 
lished do not give proportions for lengths suited to 
large sizes. Thus the Jarno formula would make a 





























FIG. 1. 
LENGTHS 


RELATION OF PROPOSED STANDARD TAPER 

TO ESTABLISHED BROWN & SHARPE 
SIZES 

taper of 14 in. in diameter at the large end 56 in. 

long—much too long for practical needs and adding 

an excessive amount to the cost of both gages and 

reamers as well as of the machine. A proportion used 
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by some Philadelphia manufacturers who have made the 
depth three times the diameter for moderately large 
sizes is admitted by them to be probably longer than 
necessary even for these sizes. Such a proportion would 
make the above 14-in. taper 42 in. long. 

By the use of a constant a formula has been derived 
applicable over a wide range, and giving, it is believed, 
satisfactory proportions. Fig. i illustrates the relation 
of the proposed taper standard for length as derived 
from this formula, to the established Brown & Sharpe 
sizes, Showing that these new tapers follow in a regular 


ACTURERS WITH LARGE TAPERS 
Paper pt I rt 
I mi led D I R ur 
ju 3 i it i 
' less) Have used up to 8 in. diam 
i 3 l 
Use td 
1 in lar Have used to 6in. diam 
0 6o0r i 
lin About 1} in lia 
2 in 
j in 3 i 4 
} and } in The greater taper used for size 
above > in 
lin Sizes 2} to 12 in. diam 
} and Jin Up to 5i it large end 
2'-3 X dian in. and 
over, 2.l and 2 diam. Sizes above 5 in. are 1 in. taper 
per it 
S in All sizes 
} in All size 


progression beyond the largest established Brown & 
Sharpe sizes. 

As a result of this investigation the sizes in Table II 
are proposed, to be known 2s Magnum standard tapers. 

The reason for beginning the numbering at 19 is 
to avoid lapping on to the numbers of any of the 
systems now in use, No. 18 of the B. & S. standard 
being, so far as known, the largest standard as yet 
suggested. No. 19 of the new system is proportionately 
larger than the B. & S. No. 18, so that, starting with 
No. 19 seems logical, even though the new standard has 
a different name and is of a different taper per foot 
than the old. 

The diameters at the large end are made basic and 
vary by inches, and with the length of taper obtained 
by the formula the diameters at the small end are in 
convenient fractional sizes. 

Before determining on the proportions of the Mag- 
num tapers the question of the proportions of large 
standard tapers was taken up with manufacturers and 
engineers having experience along these lines, in some 
cases by personal conferences, in others by sending the 
following letter: 

Mr.—— 

We have been asked to carry our standard tapers above 
the 3-in. size, which is the largest we have so far stand- 
ardized, and the question has arisen among our engineers 
as to whether in the large-sized tapers of this character, 
used for arbors, centers, etc., the taper shculd be more 
than 4 in. per foot (our present standard), in order noi 
to bind so tightly as to be difficult to drive out, and if made 
to a greater taper, what would be the limit at which the 
arbor would tend to jar loose. 

We have been referred to you as having had direct ex- 
perience in these matters, and we would appreciate the 





540 AMERICAN 


advantage of your professional experience or the practice 
of your company in this matter. 
The question of depth of taper fit, that is, as to whether 


it should be 2, 24 or 3 times the diameter, etc., is also a 


question involved. 

If there is any well-known standard established, we de- 
sire to comply with same, rather than establishing some- 
thing new. 

Table III gives a digest of the opinions received from 
various sources in answer to an inquiry I made as to 
their past experience with large tapers. 


Technical and Industrial Education 


and the War 
By ENTROPY 

Will the war have any permanent effect on technical 
and industrial education? On first thought the answer 
would seem to be, “No, because it upset the established 
order and then gave up its work before any results 
could possibly appear.” On second thought, however, it 
does appear that a change must come about, not through 
official efforts, but because of the changed conditions. 

Formal education has always stalled, killed time and 
otherwise tried to hold boys and young men until they 
were 22 to 25 years old merely for the purpose of 
having them reach a certain degree of maturity so that 


they could absorb the more difficult studies. This has 
necessitated about a half-speed program. It has meant 
the use of fillers or padding in the courses. Part of 


this has been done in the engineering schools so that 
they could be classed as colleges, give degrees and bring 
their faculties under the Carnegie Foundation. 


THE MEN ARE COMING BACK 


Men are coming back from the war, whose education 
has been suspended from cue to two years. There are 
many of them. They have matured very rapidly; they 
know what they want and they have got over standing 
any nonsense. They have stripped the world naked, 
and have given up rating men by their clothes, their 
degrees, their academic records. Moreover they are 
coming back, the larger part of them, at a time when 
colleges are saying that their doors are closed; they 
must wait until next September. Next September is 
a long way off. They want to begin a few weeks after 
they reach home. If they cannot, and many will not 
be allowed to, they are going to raise quite a little 
noise in the front yard. Some may throw bricks, 
especially in colleges where the members of the faculty 
have lacked patriotic feeling. The schools that can 
read the handwriting on the wall will establish entrance 
requirements based on ability to absorb rather than on 
academic history, and they will hook the front door 
wide open days, nights and Sundays. 

Another change to which educators will have to be- 
come accustomed is the moving of men from industry 
to school and back again. There will be much more 
calls for special courses to fit special needs. Men are 
going to shy at taking German in order to be allowed 
to brush up on hydraulics. Our schools are too often 
closed to men who might make excellent use of their 
facilities because they cannot afford the time required 
to take all of a regular course up to when the desired 
study appears in the set curriculum. In fact they are 
closed to many more men than they take in. Columbia 


has just sent out word that men are to be received there 
on the strength of their mentality rather than on the 
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amount of formal education through which they have 
struggled and sometimes stumbled. We need universi- 
ties that will be universal, that will take every man, 
woman or child above the age of compulsory schooling, 
and prescribe and advise and try out the possibilities 
of each for education. Such a school should have de- 
partments for every subject that was ever taught in a 
school and then find some more. It should be profes- 
sional, industrial, agricultural and every other thing 
that man can think of. 

This is a real need growing out of the war. The 
men who were killed in action comprise some of the 
best material for leadership that we had. They were 
the men who could tip the scales our way and they did 
it. We do not realize as vet the greatness of our losses. 
We must multiply the actual figures by 10 to get at the 
relative loss to the country as compared with the 
European nations. The men who come back, with their 
education incomplete, will insist on being given the 
training they need and being allowed to go out and be 
part of the world again as soon as possible. They are 
not going to stand for padding and what does a B. 8S. 
stand for alongside of a D. S. C.? 


FLEXIBILITY UNKNOWN TO EDUCATORS 


Flexibility is something unknown to the great mass 
of educators. To them the only way to teach is to 
a class, all of the same level, all taking the same thing 
every day, the laggards eliminated and the pace set 
so that about one-quarter of the students will be lag- 
gards. They find it difficult to think of students as 
individuals, coming into the work with all kinds and 
no kind of preparation and at different times. They 
do not see how to organize the work. They encounter 
the same difficulty that presents itself to the man who 
has always worked in a continuous-production industry, 
who finds himself thrown into a job shop where every 
job is different from every other. 

The solution of the problem is about the same in 
both cases. First, the personnel must be changed and 
the men who can only work with stated classes must 
be allowed to follow their bent in some other school, 
and second, the men who are capable of giving in- 
dividual help to the men who need it must be paid 
enough so that they will be contented and not always 
hoping that the mai! will bring them the offer of 
another job. 


DIFFERENCE BETWEEN SCHOOL-EDUCATION 
AND SELF-EDUCATION 


After all the chief difference between self-education 
and school education is in the inspiration of numbers 


and the laboratory apparatus. Boys and men are 
not so dependent on teachers as_ the_ teachers 
think. They can learn by correspondence if they will. 


The reason why so few do is because they lack the 
inspiration of comparison with the work of others. 
They need intellectual companionship, whether they are 
learning to be doctors of law, or doctors of automobiles. 
Given the inspiration of companionship, they need labor- 
atories in which they can try out their wings and see 
whether or not the theories they have been reading 
about agree with the facts. The key to the scientific 
world is the alphabet and the multiplication table. Once 
in, the student without the help of an expert may knock 
over the apparatus and kil! himself, but if not he soon 
learns to go alone. Then his instruction can easily 
become individual, and he will need comparatively little. 
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Standards of Temperature and Means of 
Checking Pyrometers 


SPECIAL CORRESPONDENCE 





All measuring instruments are liable to change 
from use or abuse and probably none more so 
than those used for recording the high tempera- 
tures of furnaces. The only method of determin- 
ing their accuracy is by careful and constant test- 
ing in comparison with reliable standards. This 
article describes the standards for testing pyrom- 
eters and gives directions in detail for their use. 





HE pyrometer is a precision gage that has to 

withstand extremely severe temperature changes, 

and its successful use requires some means of 
checking. To be of practical value it must be accurate, 
as it is in competition with a measuring instrument 
which within its own limits is quite reliable, and upon 
which many place great reliance, namely the human 
eye. The pyrometer left to itself may easily become 
less accurate than the eye, and when it does confidence 
in it is lost. 

Present-day requirements demand accuracy and con- 
stancy in temperature control, which may be obtained 
by checking all pyrometers at frequent intervals, a 
method pursued by many large concerns. 

Different pyrometer systems’ require’ different 
amounts of attention, but all may be handled by a stand- 
ard checking method, the most practicable one being 
by comparison with a standard. The pyrometer con- 
sists of three parts that are liable to error, namely, the 
thermocouple, the measuring instrument, and the lead 
wires connecting the two. 


A RELIABLE METHOD 


A method that has been found reliable in carrying 
out the test provides first for the maintenance of 
standards of temperatures in the plant and, second, for 
convenient comparison of these standards with the 
works instruments. The standard of temperature for 
the works should consist of at least one platinum-plati- 
num-10-per-cent-rhodium thermocouple previously cali- 
brated by the Bureau of Standards and a potentiome- 
ter. While one platinum couple may be sufficient three 
platinum couples should be available for comparison one 
against the other. The couple must be subjected to 
high temperature when used and it is not impossible 
that it may change. If only one couple is used the 
change will not be manifest until after the damage has 
occurred. If only two couples are available and one 
changes there is no way of telling which has changed; 
but if three couples are available and one changes it 
will be immediately apparent which one has changed. 

The platinum thermocouple that is regularly used for 
checking other thermocouples should be mounted in : 
protecting tube with a mercurial thermometer in the 
head. The two other platinum couples can be un- 
mounted, and when not in use may be kept in a safe. 
The mounted platinum thermocouple is used for cali- 


brating secondary standard couples, which may be of 
the base-metal type, and these standard base-metal 
couples may be carried about in the works for checking 
thermocouples in working furnaces. Checks of the 
working standards against the fundamental standard 
should be made frequently enough to insure against 
faulty calibration. The stock of secondary standard 
base-metal couples which has been checked in the lab- 
oratory against the platinum couple also serves as a re- 
serve for replacing works couples which are burned 
out. 

The standard couple or couples should be used for 
standardizing purposes only, and with a potentiometer, 
since the potentiometer is the accepted standard instru 
ment for electromotive-force measurements. It should 
be so designed that its scale can accommodate with full 
sensitivity both platinum and base-metal couples. If 
potentiometers extensively, one laborator) 
standard is all that will be required, since this may be 
checked against the works potentiometers, and if by 
chance the laboratory standard instrument should de 
velop a flaw it will be apparent because the works in- 
struments will deviate by the same amount from the 
standard. If the works instruments are millivoltmeters 
there should be two laboratory potentiometers for check- 
ing against one another. 


are used 


ELECTRIC FURNACE NECESSARY 

For use with the thermocouples and potentiometers 
there should be an electric furnace having a zone of 
uniform temperature of at least 12 in., throughout 
which temperature variation is not in excess of 20 deg. 
F. This furnace should have an internal cross-section 
of not less than the equivalent of a circle 2 to 24 in. 
in diameter. 

All thermocouples should be checked in the laboratory 
furnace. The couple being tested is placed in the fur- 
nace with its hot junction in close contact with the hot 
junction of the standard platinum couple and left there 
long enough for conditions to stabilize. Readings are 
then taken alternately on the platinum standard and on 
the works instrument. Having ascertained the relation 
of electromotive force to temperature for the base-metal 
couples the latter may be put into service immediately 
or may be used as secondary standards for the calibra- 
tion of couples already in use. 

This done, some base-metal couples are inserted into 
the works furnaces so that the hot junction of the sec- 
ondary standard couple is quite close to the couple to 
be checked. After leaving the secondary standard in 
the furnace long enough to come to temperature it is 
read by means of a portable potentiometer and the re- 
sult contrasted with those of the works instrument. If 
there is agreement and the works instrument is in 
good condition the operator may pass to the next in- 
strument. If there is a discrepancy to justify atten- 
tion it then devolves upon the operator to find out what 
is wrong. 
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What actually is measured is the electromotive force 
generated by the thermocouple, and what is to be de- 
termined is the relation of this force to the difference 
in temperature between the hot and the cold ends of the 
couple. If there is any deviation of the electromotive 
force actually generated it will lead to an error in in- 
ferring the temperature. To ascertain whether such 
change has taken place the service couple should be 
connected directly to the portable checking instrument 
and readings alternately taken on the secondary stand- 
ard couple and the service couple. 

Errors due to the variations in the electromotive 
force generated by the hot junction at given tempera- 
tures can be minimized by protecting the thermocouples 
against contamination, using always the same depth of 
immersion, and by discarding old couples systematically. 
The gases and vapors often present in furnaces diffuse 
at high temperatures through protecting sheaths and 
affect the couples. The best guarantee of accuracy is 
eareful checking of calibration initially and frequent 
recalibration. Where the safety and quality of work 
depend on accuracy checking of thermocouples must be 
made part of the routine. 

As the voltage generated by the thermocouple de- 
pends on the difference between the hot and the cold 
ends of the thermocouple the temperature of the cold 
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nection for measuring true thermocouple electromotive force less 


drop in couple 


end must be known in order to obtain the temperature 
of the hot end. The cold end is that point at which 
the special alloys constituting the thermocouple termi- 
nate, and are connected either to the copper leads, 
which are in turn connected with the measuring instru- 
ment, or to where the special alloys terminate at the 
measuring instrument. 


MILLIVOLTMETER SYSTEM 


If the electromotive force generated by the couple is 
measured by measuring the current it can produce, er- 
rors may appear, due to changes in the resistance of 
the thermocouple, of the lead wires or of the millivolt- 
meter; or to changes in the calibration of the galva- 
nometer traceable to changes in the pivot or suspension 
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of the coil or to variations in the magnetic field; or 
to the cold-end temperature of the thermocouple being 
different from that for which the millivoltmeter was 
calibrated. 

The operator should know the line drop or loss of po- 
tential due to the flow of current through the lead wires 
for which each millivoltmeter in service is intended. 
This information should be obtained either from the 
nature of the instrument or directly by measurements. 
To determine the effect of resistance on the reading con- 
nect a potentiometer to the terminals of the thermo- 
couple, disconnecting the millivoltmeter, as in Fig. 1, 
and take a reading. Then connect the couple to its 
millivoltmeter and connect the potentiometer also to 
the terminals of the millivoltmeter, as in Fig. 2, and 
take a second reading. The difference between the two 
readings will give the drop in voltage due to the current 
flowing through the thermocouple and lead wires. The 
pyrometer under test may or may not have been cali- 
brated to take care of this drop, but any variations oc- 
curring on successive calibrations will appear directly 
as errors in the pyrometer and should be counted as 
such. 

Another test may be made by connecting, as in Fig. 
8, directly to the terminals of the thermocouple, with 
the couple connected to its millivoltmeter, and con- 
trasting the measurement with the electromotive force 
of the couple connected to the potentiometer only. The 
difference between these two readings will show the drop 
in the couple only, and as the couple deteriorates the 
difference between the value as connected in Fig. 1 and 
the reading as in Fig. 3 will show the effect of increase 
in the resistance of the couple itself, due to temperature 
or other causes. The lower the resistance of the milli- 
voltmeter the more frequently should this test be ap- 
plied, for the greater will be the relative influence of 
the thermocouple resistance. 

If after the foregoing tests no resistance trouble is 
located in the leads or in the thermocouple and the cou- 
ple gives the proper voltage and the pyrometer still 
reads in error the trouble must be in the millivoltmeter, 
which should then be taken out for repair or sent to the 
maker. 


TEMPERATURE EFFECT WITH 
MILLIVOLTMETER 


COLD-JUNCTION 


A thermal electromotive is generated at the cold junc- 
tion of the two metals forming the thermocouples as 
well as at the hot junction, and the net electromotive 
force actually measured is the difference between the 
two. The electromotive force of the cold junction is 
small and usually not subject to important variations 
at any given temperature, since the cold end is not ordi- 
narily subjected to high temperatures, contaminating 
gases or other conditions that would be apt to modify 
its characteristics. The necessity of making any cor- 
rection for the cold end may be eliminated by holding 
the temperature of the cold end always at the temper- 
ature for which the pyrometer was calibrated, as by 
surrounding the cold end with a jacket through which 
water is circulated or by inclosing it within a steam 
box or an ice box. Another way is to bury the cold 
end in the earth not less than 10 ft. and not near 
sources of high temperature. Whatever method is 
adopted the temperature of the cold end should be taken 
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from time to time by means of a mercury thermometer, 
as variations may occur due, for example, to the 
clogging of water or steam circulation or to changes in 
subsurface temperatures brought about by building op- 
erations, heating systems, etc. Variations in cold-end 
temperature thus discovered must be allowed for, as will 
be explained later. 

While provision is made for keeping the cold-end tem- 
perature constant, extension leads of the same mate- 
rials as the thermocouple must be provided, as it is 
hardiy ever convenient to place the constant-temperature 
device near the furnace. Where a millivoltmeter is used 
this introduces further resistance, and it becomes neces- 
sary to ascertain from time to time whether the resist- 
ance of the extension leads has changed. A method 
similar to that shown in Fig. 3 for measuring the po- 
tential drop in the copper lead wires may be used for 
this purpose. 

With base-metal thermocouple and lead wires of the 
same materials as the thermocouple all the way back to 
the millivoltmeter the cold junction is, of course, located 
at the binding posts of the latter and variations must be 
allowed for, as also variations in the resistance of the 
leads brought about by temperature changes. 


CHECKING REQUIRED WITH THE POTENTIOMETER 
SYSTEM 

When using the potentiometer system all resistance 
checks are omitted, since no current flows through the 
thermocouples, lead wires or galvanometers when a bal- 
ance is obtained. Reading is then taken. If the re- 
sistance of this circuit should become excessively high, 
as from defective contact, it will be shown by a lack 
of sensitivity when making the balance. The thermo- 
couple used with the potentiometer should be checked 
for the relation between temperature and electromotive 
force, as already mentioned. 

The potentiometer itself may give faulty indications 
from two causes—variations in internal resistance, as 
from the failure of imperfectly soldered joints, and va- 
riations in the electromotive force of the standard cell, 
which is the basis of measurement. As all instruments 
are inspected and tested repeatedly in the process of 
manufacture, structural defects are rare although pos- 
sible. Properly made standard cells free from impuri- 
ties retain their electromotive-force characteristics in- 
definitely. In use on the potentiometer they are sub- 
jected only to very minute currents which flow some- 
times one~way and sometimes the other through the 
cell, charging and discharging the latter as a storage 
battery. 

By having two potentiometers at hand a check may 
be made by connecting them so that one “bucks” the 
other. When they are balanced so that no current flows 
the settings of the two instruments should agree, and 
if they do not the one in error can be discovered by 
comparison with a third instrument. The cause of the 
trouble may then be located by anyone of sufficient ex- 
perience in electrical instruments, or the instrument 
may be sent back to the factory. Variations in standard 
cells can be discovered by connecting them in opposition 
to one another and finding by means of a potentiometer 
whether there is any resulting electromotive force. The 
agreement should be within less than 0.0001 millivolt. 

The character and completeness of the checking equip- 
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ment will depend largely on the nature of the works’ 
equipment with which it is to be used, and a complete 
laboratory standard equipment for a large plant doing 
high-grade work might cost more than the works’ equip 
ment of a small plant. 

First—A plant requiring in the works 30 or more 
thermocouples and out a high-grade heat- 
treated product should have the following laboratory 
standard potenti 


turning 


equipment: Laboratory precision 
ometer with accessories; portable double-range poten- 
tiometer; one mounted platinum thermocouple; two 
unmounted platinum thermocouples with accompanying 
insulators, ete.; checking furnace with control panel; 


extra standard cell. 

















FIG. 4. THERMOCOUPLE CHECKING FURNACE 

Second—For a smaller plant: Two double-range port- 
able potentiometers; one platinum thermocouple 
mounted; two platinum thermocouples unmounted, with 
necessary insulators; one checking furnace, complete, 
with panel board. 

Note—If a potentiometer system is in the works one 
of the portable potentiometers may be omitted, 


CHECKING FURNACE 


The right kind of furnace for checking thermocouples 
is as important as to have standard couples, and this 
is true whether platinum couples or base-metal couples 
are employed. The furnace should be of ample size, 
which implies the use of a comparatively large checking 
furnace, giving a uniform temperature for a distance 
of at least 12 inches. 

The heating element of the Leeds & Northrup ther- 
mocouple checking furnace, Fig. 4, consists of a nonox- 
idizing resistance wire wound on a tube of refractory 
material, which is then further coated with a refractory 
paste and baked. The tube rests on a bottom brick of 
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refractory material, which in turn is supported by an 
asbestos-board bottom in the cylindrical sheet-iron cas- 
ing. The space between the heater element and the 
casing is filled with a powdered insulating material. 
The annular opening at the top between the heater and 
the casing is closed by a refractory-top brick, which is 




















5. THERMOCOUPLE CONNECTED TO POTENTIOMETER 
(SETUP 1) 


FIG 


covered by an asbestos board. The top board and brick 
have a central opening of the same diameter as the in- 
side of the heater, while the bottom brick and asbestos- 
board bottom have a small plugged opening for cleaning 
purposes, above which is placed a platform on which the 
couples can be rested. The connections to the heater 
are brought out through the bottom board. 


THE HEATER TUBE 


The heater tube is 36 in. long from end to end, and 
it is guaranteed that when at full temperature a sec- 
tion at least 9 in. long will be found in which the tem- 
perature does not vary over 10 deg. Fahrenheit. 

Windings of two different resistances are used in the 
heaters, for 110 and 220 volts respectively. Each fur- 
nace is supplied with a panel, bearing on the front a 
double pole, double-throw switch, and on the back 
a rheostat for controlling the current flowing 
through the furnace. This controller panel is designed 
to be mounted in a vertical position on a wall. 


DIRECTIONS FOR SETTING UP AND USING THE 
THERMOCOUPLE-CHECKING EQUIPMENT 


A small, clean, light room should be set aside for 
the checking equipment, particularly if the laboratory 
precision potentiometer be included. In this outfit the 
galvanometer is separate from the potentiometer case 
and, together with the lamp and scale, should be sup- 
ported on a firm foundation free from vibration. The 
controller for the furnace should be so located, prefer- 
ably mounted on a wall, that the person using the 
potentiometer can control the furnace without leaving 
his seat. The location of the furnace itself is imma- 
terial, except that it should be placed at some distance 
from the instrument. 

The standard thermocouple and the thermocouple to 
be calibrated should so arranged that their junctions 
will occupy as nearly as possible the same point in the 
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furnace. This is best assured by tying the junction of 
the base-metal couple against the tube of the standard 
thermocouple, using asbestos string. The couples may 
be further tied at several places along their lengths to 
insure their staying together. The base-metal couple 
should be bare, that is, not inclosed in its tube. A piece 
of sash chain may then be attached to the thermocouple 
heads and passed through a pulley secured to a hook or 
other support in the ceiling, so that the couples will 
hang centrally through the opening in the top of the 
furnace. The couples should not be let in so far that 
the mercury thermometer of the standard couple will 
register a high temperature. The head should project 
at least 8 in. beyond the top board of the furnace. 


CONNECTING THERMOCOUPLES TO POTENTIOMETER 


Two ways of connecting the thermocouples to the po- 
tentiometer recommended by the Leeds & Northrup Co. 
of Philadelphia are shown in Figs. 5 and 6 and marked 
“Setup No. 1” and “Setup No. 2” respectively. In 
setup 1 the lead wires to be base-metal couple are of 
the same materials as the latter, so that the cold junc- 
tion of the base-metal couple is carried back to a double- 
throw switch, which is connected to the potentiometer 
by copper leads. The cold end of the standard couple 
is connected to the double-throw switch by copper leads. 
Its cold junction is thus in the head where the mercury 
thermometer is placed. In setup 2, which is suggested 
for comparing secondary standard base-metal couples 
with works couples, both sets of leads are of the ma- 
terials used in the couples, thus bringing both cold ends 
back to the double-pole, double-throw switch. If the 
leads connecting the latter with the potentiometer are 
made of the base-metal couple materials the cold end 
may be carried back to the potentiometer, and correc- 
tions for cold end temperatures can be made directly 
in the potentiometer itself. The furnace controller, 
thermocouples and potentiometer all being thus placed 
and connected, preparations may be made to run a com- 
parison between two thermocouples. The interior of the 
furnace should be clean, any rust being swept out 
through the hole in the bottom. The latter should be 























FIG. 6. THERMOCOUPLE CONNECTED TO POTENTIOMETER 
(SETUP 2) 

closed with the conical plug provided, over which should 

be placed a small brick of fire clay. Some asbestos wool 

should be on hand for packing around the thermocou- 
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ples when they are lowered into the furnace. Before 
doing this the furnace should be brought up to tem- 
perature. 

The furnace having been brought up to a full tem- 
perature of say 1600 deg. F. the couples may be low- 
ered into it and the open space around the couples 
closed with asbestos wool. Set the rheostat on the 
point to hold approximately the temperature desired, 
taking alternate readings on the standard couple and 
the couple under test by throwing the switch. Enter 
the readings in two columns, heading one “X” and the 
other “Standard.” By allowing a regular time inter- 
val, say one or two minutes, to elapse between readings, 
the rate of change in temperature may be observed. 
The final reading used for comparison of the two couples 
should be taken only after the temperatures have re- 
mained approximately the same for five or ten read- 
ings, the number of similar readings to be taken de- 
pending on the speed with which the couples have been 
approaching the temperature of the furnace or the speed 
with which the furnace temperature has been changing. 
True comparison cannot be made while changes in tem- 
perature are going on. 


COoLD-JUNCTION CORRECTION 


It is convenient to refer the electromotive force of 
thermocouples to some standard cold-junction tempera- 
ture. 0 deg. C. or 0 deg. F. are usually selected for this 
purpose. With the cold junction at 0 deg. F., the rela- 
tion between the hot-junction temperature of a Leeds 
& Northrup base-metal thermocouple and the net elec- 
tromotive force is shown in Fig. 7. It will be seen that 








CHART SHOWING RELATION BETWEEN A BASE 
METAL THERMOCOUPLE AND THE NET 
ELECTROMOTIVE FORCE 


FIG. 7 


the line is nearly straight. The line for a platinum- 
platinum-10-per-cent-rhodium couple, however, is far 
from straight, and it will be observed that 10 deg. added 
to the temperature at 1600 deg. F. causes a greater in- 
crease in the electromotive force than 10 deg. added 
to the temperature at 32 deg. F. With cold junction at 
32 deg. F. and hot junction at 42 deg. F. 0.035 milli- 


volts are available for measurement by the potentiom- 
eter or millivoltmeter, while if the cold-junction tem- 
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perature is raised to 1590 deg. and the hot junction to 
1600 deg. F. the number of millivolts available for meas 
urement will be 0.060. 

If the hot junction is at 1600 deg. F. and the cold 
junction at 42 deg. F., the electromotive force available 
for measurement is 8.075 millivolts, while if the cold 
junction is at 32 deg. F. the millivolts measured would 
be 8.110. The difference is 0.035 millivolts, or the 
number of millivolts corresponding to the cold junction 
at 32 deg. and hot junction at 42 deg. F. If the scale 
of the pyrometer has been laid out in degrees on the 
assumption that the cold junction will be at 32 deg. F 
whereas it is actually at 42 deg. F., the instrument will 
read 1594 deg. F. instead of 1600 deg. F. 

It will thus be seen that to correct for cold-junction 
temperature the number of degrees difference between 
the standard cold-junction temperature, say 32 deg. F 
and the actual cold-junction temperature, say 42 deg. 
F., should not be added to the number of degrees indi 
cated by the instrument when the cold-junction tem- 
perature is at 42 deg. F. Instead the reading should 
be converted to millivolts, then the millivolts for cold 
junction at 32 deg. F., and hot junction at 42 deg. F., 
viz., 0.035, added to the millivolts actually read with 
cold junction at 42 deg. and hot junction at 1600 deg., 
viz., 8.075, will give 8.11 millivolts, which corresponds 
to 1600 deg. F. with cold junction at 32 deg. 

If the scale of the millivoltmeter or other instrument 
is marked in degrees and not in millivolts, the correc- 
tions may be calculated as follows: Divide the electro- 
motive force corresponding to cold junction at 32 deg. F. 
and hot junction at the actual cold-junction tempera- 
ture by the ratio expressing the slope of the curve at 
the actual hot-junction temperature. For example, if 
it is known that the electromotive force for cold junc- 
tion at 32 deg. F. and hot junction at 42 deg. F. is 0.035 
millivolts and that the rise in electromotive force for 
increase of hot-junction temperature from 1590 deg. F 
to 1600 deg. F. is 0.06 millivolts the correction to be 


added is 
0.035 
12 32 
(42 — 82) Hoe 6 deg. 
1600 1590 
and the indicated temperature would be 1594 deg. F., 
plus 6 deg. equals 1600 deg. F., which is correct 


Dividing in Degrees and Minutes 

By ANTON BRUNNER 
When it is that 
drilled at points separated by a certain angular distance, 
if it is possible to mount the work on a dividing head 
the work may be done very quickly as follows, provided 
, deg. or 10 min. 


necessary lines be drawn or holes 


the desired spacing be not closer than 
of arc: 

With the indexing pin in the 54 circle of the index 
plate, multiply the number of degrees required by 60, 
add the number of minutes, divide the sum by 54 and the 
quotient and remainder will be turns and holes re- 
spectively. 

The reason for this is not hard to find, as the 54 cir- 
cle divides to 2160 spaces, or one-tenth the number of 
minutes in a circle, therefore each hole represents 10 
min. of arc. 
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The mechanical devices 
shown, which are used by re- 
turned fighting men _ and 
others who have lost hands or 
arms, represent the latest de- 
velopments. The mechanical 
hands may be used for many 
common operations. 
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The clamps and hooks are 
used for numerous purposes, 
while the sockets or sleeves 
may be used to hold hammers, 
files or wrenches. 

The photographs were ob- 
tained through the courtesy 
of Chief of Re-Education, 
Louis Rouillion, of the Red 
Cross Institute for Crippled 
and Disabled Men, 311 Fourth 
Ave., New York. 
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An Electromagnetic Die Ball 


SPECIAL CORRESPONDENCE 














There are some classes of work handled by tool- 
makers in which a third hand would be a desir- 
able asset, particularly if the hand had a grip 
sufficiently powerful to enable it to hold a piece 
of work against filing and chipping operations, 
and withal flexible enough to assume any position 
that would assist the worker in getting at the 
surfaces operated upon. The die ball is perhaps 
the nearest approach to this desirable medium, 
but the ordinary form of die ball has decided 


limitations, which are made somewhat more 


remote by the device herein described. 





HE tool variously known as a ball vise, die ball, 
swivel vise, and doubtless by many other names, 
is indispensable to the worker who has to do 
with small drop and stamping dies or other work that 
involves scraping or light filing of pieces of irregular 
contour the position of which must be constantly 
changed as the work proceeds in order to present at 
all time and to best advantage that particular portion 
of the surface requiring for the moment the worker’s 
attention. 
Perhaps the most familiar form of this 
block of iron cast in the form of a hemisphere, with 
two lugs projecting above the meridian, one of these 


tool is a 





FIG. 1. ORDINARY FORM OF DIE BALL 


lugs being fitted with setscrews, so that together they 
form a sort of vise in which work may be held. 

The convex portion of such a piece generally comes 
about as near being truly hemispherical as a pattern- 
maker can turn with a hand tool, his “eagle eye” being 
the guide, and about as smooth as is convenient for a 
molder to cast it. The other member of this device is 
a leather-covered stuffed pad with a depression pounded 
in the center for the iron “die ball” to rest in. 

Sometimes the ball fits the hollow spot in the pad 
closely enough so that it will lie still in one position 
if it is not disturbed, but at its best it is not rigid 
enough to serve for more than very light work, and 





its resistance to the constant movement necessary is all 
out of proportion to its stability. This form of die 
ball is much affected by jewelers and others whose 
work is very light, and in the sizes used by them it is 
so small that it can be handled continuously without 
paralyzing the left wrist of the worker who furnishes 
the motive force. This form ball is shown in 
Fig. 1. 

When real work is to be done on the piece held in 
the die ball, such as scraping or perhaps chipping 
out corners in a die, the leather pad does not furnish 
sufficient holding power, and after the worker has 
followed the work over the horizon and has righted the 
pesky thing a few times, he gets on his ear, throws 
the pad under the bench (or ont of the window) and 
hunts up a cast-iron ring of suitable size, into which 
he sets the ball. This increases the resisting power 
of the implement to a considerable degree; indeed so 
much so that moving it has become a two-handed job, 
and after the worker’s wrists are tired out he is ready 
to hunt up the leather pad again. 

In the next stage of evolution the workman mounts 
the ball in the lathe, sets a tool in the compound rest 


of die 





























FIG. 2 SECTIONAL VIEW OF DIE BALL 


and turns the convex surface to a true hemisphere; 
then chucking the ring he concaves it to fit the ball. 
The ease with which the ball may now be moved depends 
upon how well the work was done; that is, how nearly 
the surfaces in contact approach a truly hemispherical 
contour. 

After using the tool in this form for a few weeks 
or months, the time depending upon his temperament, 
the worker puts emery and oil between the surfaces 
and proceeds to lap them together. If he is a good, 
conscientious workman he does a good job, and the result 
is a die ball or ball vise that is fairly stable and at 
the same time not hard to move. In fact if the lapping 
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has been nicely done the tool has reached its highest 
point of efficiency. 

Now nobody ever was or ever will be satisfied with 
a die ball. It moves too easily for some parts of the 
work and not easily enough for other parts, so when an 
ambitious mechanic has reached the above-mentioned 
limit of perfection and found it not good enough he 
seeks some improvement, and this usually takes the 
form of a two-piece stationary member with some sort 
of clamping device; in other words, the thing becomes 
a ball-and-socket joint and for the first time in its 
evolution justifies the name of ball vise. 

But it is still a two-handed job to move the ball, 
one hand being required to manipulate the clamp and 
the other to furnish the motive power, and while it can 
be done without laying down scrapers, riffles, etc., that 
may be in the right hand it is nevertheless incon- 
venient and delicate tools are sometimes broken in the 
operation. 

Another bad feature of this form is that in order 
to make a ball-and-socket joint it is necessary that 
there be considerably more than a hemisphere, there- 
fore the vise part must be away above the center of 
gravity and supported by a comparatively small neck, 
which makes the whole thing top heavy, liable to fall 
to its lowest position when the clamp is loosened, and 
is hard on the wrist if it is at all heavy. 


SEEKS NEW DEVICE 


The writer had reached this stage in the evolution 
of the ball vise, and finding none of them to his liking 
he cast about for possibilities of improvement, eventually 
deciding that electromagnetism furnished the medium 
*hrough which it could be attained. 

The final and satisfactory stage was reached only 
after an intermediate and unsuccessful step, and for 
the benefit of those who may desire to copy this device 
‘and who know little about electromagnetism we will 
make the illustration, Fig. 2, cover both the unsatisfac- 
tory and the satisfactory forms. 

Our dies were all made on blocks of steel approxi- 
..ately 4 in. cube, and the vise part was made to 
accommodate this size. A base, shown at A, Fig. 2, 
was first made about 8 in. square with the concaved 
surface turned as accurately hemispherical as possible by 
using a tool in the compound rest of a lathe and leaving 
the clamping bolts just loose enough so that the upper 
slide could be swiveled about its stud by bumping it 
along with a ball of lead. This is not such drastic 
treatment as it sounds, and if done with care and 
.1dgment, with the tool taking only a light finishing 
cut, a very good result can be accomplished. 

The radius to which the tool was set was 4 in. and 
the casting at this time was solid; that is, it did 
not have the inserted magnet heads as shown in the cut. 

The convex surface of the ball B was turned in the 
same manner as the other casting, with the tool point 
back of the central stud of the compound rest instead 
of in front of it. Both of these turning operations 
were performed in a lathe much larger than was neces- 
sary to swing the castings in order that the compound 
rest could be used in this way without the interference 
that would have resulted if a smaller lathe had been em- 
ployed. 
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The two parts were then placed together with emery 
and oil between them and carefully lapped to a full 
bearing. The motive power for lapping was a small 
boy, and to make the work easy a rod was screwed into 
the threaded boss at the bottom of the ball; the cavity 
was filled with small chunks of lead to give it weight. 


The rod reached 5 or 6 in. above the center of the 
ball and had a round wooden knob on its upper end. 
This work was, of course, done before the ball was 


finally assembled, as the manner of assembly renders 
it practically impossible to take the ball apart without 
destroying it, as the heat required to melt out the lead 
ring would burn up the magnet. 

The ball was made in parts as shown in the sectional 
view. In this illustration C is the which 
arranged to hold the work by means of a square recess 


part was 
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FIG. 3 AN ELECTROMAGNETIC DIE BALL 


ends of 
This 


was 


measuring 4 in. in either direction from the 
the capstan-headed screws to the opposite wall. 
recess was about 1} in. deep, and as the bottom 
about 1 in. below the center of gyration of the ball this 
left the top surface of a 4-in. cube (the die blocks 
to be worked upon) 3 in. above this center, much less 
than it would have been in the ordinary form of ball 
vise, and therefore less leverage was brought to bear 
to move the ball when work was to be done on the 
die. 
MAGNETIC INSULATION NECESSARY 

D is a brass ring to bring the part C central with- 
out allowing it to come in magnetic contact with B. 
The largest diameter of C was a trifle smaller than 
the smallest part of the opening in the top of B, so that 
when assembled there was left the annular opening F 
with the recesses on each side which afterward 
poured full of molten lead. A _ wrought-iron 
threaded at both ends was the “core” of the magnet, and 
a wooden spool slipped over it contained a_ sufficient 
length of No. 36 copper wire, silk insulated, to pass } 
amp. at 110 volts direct current. 

It was an easy matter to draw parts A and B to- 
gether by means of the magnet core, the snug-fitting 
brass ring C bringing them to their proper relation, 
and it was also easy to pour the lead ring D and peen 
it down. With the ends of the magnet wires pushed 


was 
stud 
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back into the hole and the hole plugged with waste 
a facing cut was taken over the flat top of the ball 
by the simple expedient of setting the ball into the base 
casting, which was still bolted to the faceplate of the 
lathe, putting a piece of hard wood in the recess and 
setting the tail center against the wood, 

The magnet were then fished out and 
soldered to the ends of a short piece of lamp cord, 
after which a hard rubber socket-bushing was slipped 
over the cord and screwed into place as indicated in the 
cut. An attachment plug was put on the other end 
of the cord, a wall socket properly connected to the 
service wires, and the contrivance was ready. 


lead wires 


TRYING IT OUT 

I was quite proud of my “invention,” and, calling 
all hands to witness the launching, turned on the “juice” 
and was astonished at the facility and alacrity with 
which the darned thing wouldn’t work. The bail would 
move easily enough with the current off, but it would 
move quite as easily with the current on. 

After receiving much gratuitous advice from my 
friends in which the words “junk” and “scrap heap” 
were freely used I sought to locate the error in my 
reasoning. I soon discovered by test what any com- 
petent electrician who has looked at the sketch already 
-the magnetism was all at the points F and G, 


‘ 


knows 
there being none at all at the center. 

There being no way to disassemble the ball without 
destroying the value of the wire, the magnet was left 
where it was, and the bushing hole plugged with lead. 
The center of the base was bored out and the segments 
H of cast iron were made and set in by blocking in 
position and casting lead around them. These segments 
had previously been tapped for the magnet cores, and 
the concaved upper face made to conform as nearly 
as possible to the contour of the piece of which they 
were to be a part before the lead was poured and peened 
into place; thus but a light cut over the whole concave 
surface was necessary to put the assembled base in con- 
dition for relapping. 

A NEW START 
the 
for a 


lead was scraped 


few 


Before this second lapping 
below the surface of the 


in order to prevent the particles of emery from bedding 


iron thousandths 


+ 


to be lapped unevenly. 
amp. of 


in and cause the surface 

Four magnets coils were computed to pass 
current and in place to make two pairs of 
magnets as shown in the cut. A hole cut in the 
bench on account of the projecting magnet spools, and 
as this located the tool definitely in one place it removed 
The service 


were set 


was 


the previous objection to permanent wiring. 
was through a double-break switch located on the wall 
at the back of the the diemaker could 
reach it without too much trouble. Under the bench 
the current was carried to the magnets through a single- 
held spring and 


bench where 


break switch normally closed by a 
opened by a foot treadle. 

In this latter form the die ball worked to perfection. 
With the current on it was held as firmly as if clamped, 
so that one could take quite strenuous cuts with chisel 
and hammer without moving it, yet a touch upon the 
foot treadle rendered it so mobile that it could be moved 
by the finger. 


pressure of a 
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I have used die balls, ball vises, diemakers’ clamps 
and various other devices to which tool and die makers 
resort to hold such work as they would hold in their 
hand if their hand and wrist were strong enough and 
have never found anything that was as rigid while 
being as easily controlled as this magnetic die ball, and 
though it is a number of years since I saw it last, if I 
had any quantity of small drop-die work to do, I should 
certainly make another. 


Special Chuck for Large Pipe Fittings 
By H. J. VENTNER 


Large flanged pipe fittings are faced off in a turret- 
head lathe in the plant of the Jarecki Manufacturing 
Co., Erie, Penn. It is important that this facing be 
smooth and true, so that the flanges will draw together 
and make a water-tight joint when the fittings are put 
into service. 

A special chuck which this firm has designed and 
built for swinging these large fittings in the lathe is 























FOR FACING FLANGES OF PIPE 


FITTINGS 


PECIAL CHUCK 


It is simple in design, but 
its purpose well. The 4-in. fitting shown in 
the chuck indicates its size, but chucks of the 
design have been built to take fittings for 8-in. pipe. 

It will be noticed that the blocks that hold the fitting 
are dovetailed into the chuck jaws in such a manner 
that they may be readily removed and blocks for 
holding different sizes and shapes substituted. 

As will be seen in the cut a spacer is used between 
the chuck jaw and the holding block, and by using 
different thicknesses of these spacers the chucks can 


shown in the illustration. 
serves 


same 


be adapted to a wide range of sizes. 
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The Human Element 
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in the Machine Shop 


By JAMES HARTNESS 


President, 


HE war has brought a new sense of fellowship 
and a new desire for coGperation, and while this 
is generally apparent in many phases of life, and 
particularly in the industries, there is imperative de- 
mand for a more complete awakening of all men in the 
industries. For, with a clear view of this situation, 
the great menaces of our present day will be eliminated. 
We will no longer have to tolerate unjust inequalities. 
A study of the human element establishes beyond 
question the fact that specialization of individuals and 
industries is inevitable if we are to maintain the upper 
trend of civilization. It produces team work and a 
mutual esteem. It induces conservation of human 
energy and tends toward equality of division of the 
fruits of labor. It makes each man the fittest for his 
position, and it brings forward a correlative postulate 
that neither high nor low positions should be occupied 
by incompetent men; that the appointment of unquali- 
fied men is a crime against humanity that will be 
unthinkable after we have reached the point of full 
comprehension of the dependency of each interest on 
all other interests, and of the full and absolute right 
of each to demand of others a true fitness for the work 
or the office. 
The workman in the old machine shop was known as 
a machinist and apprentice or a helper. The machinist 
trade required skill at the bench, vise, and forge and in 
the operation of the lathe and the planing machine. 
It also required a general knowledge and resourceful- 
ness which enabled the machinist to make good with 
the meager facilities of the machine shop of that time. 
The large specialized shop of today was unknown. 
The worker in the machine shop of today is no longer 
known as a machinist because that term does not cover 
the present range of positions. Even the term “all- 
round machinist” is no longer satisfactory. Special- 
ization has made so many divisions in the work that it 
has resulted in developing men for special branches, 
so that today we have relatively few men who can skil- 
fully operate, for instance, both the engine lathe and 
the planing machine. Even if there are those who 
ever had that ability, most of them have lost it through 
specializing on one or the other. 


TEAM WoRK 


The subdivision of machine-shop work has resulted 
in a division of interests, and while this division is 
between various kinds of work, it is becoming more 
marked between the executive and the worker—the one 
who directs and the other who executes—or, in the 
machine-shop parlance, the boss and the workman. This 
cleavage is greater because the executive’s work is 
mostly that of the brain, for he seldom has opportunity 
to work with his hands. This exclusion of all phases 
of manual labor induces in the executive a point of 
view that is one-sided, and it is undoubtedly equally 
true that the worker’s view is incomplete. It is for 
the executive to manage the affairs so that the worker 
will have a more comprehensive view, at least to have 
a feeling of fellowship and a readiness to accept the 
view of the executive. But neither will accept the 


*A' stract of a lecture delivered Mar. 5, 1919, at Johns Hopkins 


University 


Jones & 


Lamson Co 


view of the other until there is a more thorough mixing 
which will give each one a chance to understand the 
other, and to realize that each must ready t 
cooperate. This readiness to codperate will grow out 
of our study of this so-called “human element.” 

The human view will make us all labor toward the 
complete elimination of degrading tasks by changing 
machinery and processes to fit the various types of men 
available. tut through it all we must that our 
scheme of work is true to the fundamental law of 
specialization, and that we recognize that there must 
be some division between the physical and mental tasks. 
We must recognize that this does not necessarily lead 
away from democracy but that in reality there are two 
extremes. At one end we find the ideal of a highly 
specialized organization in which the greatest value in 
quality of work and quantity of output is possible 


be ever 


see 


through a complete coérdination of the work of all 
types of men, each set at his own kind of work in 
which he can excel. The other extreme is one in 


which we find a general disorganization which returns 
us to the primitive condition in which men’s energies 
were most inefficiently used. 


MACHINE SHOP PRODUCED THE WEALTH 


The salvation of the world will be worked out if there 
is at least one well-disposed nation that stands firmly 
for specialized industrial organization. Such a nation 
could dominate all others and could ultimately check 
the disorganizing activities of the well-intentioned but 
shortsighted reformers. The one tends to a _ higher 
civilization and national security and the other is a 
direct step toward chaos. 

The machine shop has produced the great wealth 
of the country. It has developed transportation, facili- 
tated the most complete system of dissemination of 
knowledge, and brought the comforts and luxuries of 
life to an ever-increasing number of people. Many of 
our troubles of the past and present are due to our 
failure to give due heed to the human element in our 
industries. The purely mechanical problems are, after 
all, the minor elements, and while we must admit that 
they absorb nearly all of our energies, we know that 
it will be better for us to keep a broader view. 


THE HUMAN ELEMENT VITALIZES OUR WORK 


Our greatest engineers have been those who under- 
stood the human These men were successful in 
great constructive achievements, not merely 
they possessed brains, unusual power and were untiring 
workers in the field of and mechanism, but 
because they combined with these qualities a clear uw 
derstanding of their fellow creatures. They knew the 
inner man as well as the physical man and each branch 
of their work was carried forward in keeping with that 


side. 


because 


science 


knowledge. 


America’s part in the great war as well as the 


thrilling achievements of the Allies was accomplished 


through the inner urge of the human element. The 
contribution of the machine shops would have been 
wholly lacking in effectiveness if it had not been for 


this energized human element. The consideratien of 


the human element intensifies our interest in the details 
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of engineering problems, and makes it posible for us 
to interpret and coérdinate the views of the various 
elements that must be dealt with in the machine shop. 
Experience tells us that every creature has a knowl- 
edge that fits its environment. We would not go into 
the orchard and give the oriole drawings and specifica- 
tions for the construction of its nest, and I am just as 
fully aware that if we understand our work we admit, 
to begin with, that we cannot direct the worker who is 
fitting the thread of the inner sleeve of the cylinder 
of the Hispano-Suiza motor. We can write specifica- 
tions a mile long and present diagrams that cover the 
continent, and yet fail to equal the skill of the worker 
who has been at that place where those sleeves have 
been fitted and knows what kind of a fit will give good 
service and what kind will not be satisfactory. In 
other words, all the way through our work in the ma- 
chine shop we must remember that experience and skill 
acquired in the work, even when not accompanied by 
the ability to give the scientific explanation of the 
operation, is essential to accomplishing results. 


INSPIRING A NEW ATTITUDE 


This recognition of the supreme importance of the 
worker inspires a new attitude toward the man who 
works with his fingers. It is an essential attitude if 
we are to understand that man. Do not let us be mis- 
led into the notion that a keen interest or even appre- 
ciation of the worker’s importance will give us a full 
understanding, for unless we live with him and are sub- 
jected to the same conditions of his home and his work 
we may never understand him. Again, while it is not 
often possible to establish a full understanding, it is 
especially difficult when environment differs, so that 
we must do all we can to get the best possible under- 
standing of the various people with whom we deal. 

The allocation of men according to fitness is of 
supreme importance. No greater good could come to 
the machine shop and in fact to the whole industrial 
world than a rigid application of this doctrine. While 
our attention at present is centered on the problems 
of the machine shop, the far-reaching application of 
this principle is one that should be recognized by us as 
citizens. Just as the stockholders of a machine shop 
have a right to demand the fitness of each officer and 
worker for the duties of his office or job, so has the 
worker a supreme right to demand intelligent direction. 
Intelligent direction of a machine shop cannot be found 
in men who do not regard the human element: who do 
not appreciate that each man has a special fitness for 
some part of the work and that this special ability may 
be of supreme importance to its success. It would seem 
that the simple fact that each man should be qualified 
for the duties of his office would be a principle that 
would be recognized by everyone, but thus far it is not 
an item of our everyday practice. 


MODERN CONDITIONS REQUIRE TEAM WORK 


We should see to it that a part of every man’s educa- 
tion is a recognition that each mortal on the face of 
the globe has a special fitness for some place, that 
skill and ability for certain work are not acquired in a 
few weeks or months; that fitness for the job and office 
can only be acquired by years of continuous service. 
Each must recognize his own value and the value of 
others. Modern conditions make it necessary to have 


team work between the technical and the experienced 
man. 


In order to establish this team work we must 





Vol. 50, No. 12 


MACHINIST 


get out of our heads the notion that the man with 
calloused fingers is of a lower order of humanity, and 
that his ungrammatical speech places him outside the 
holy of holies. Each must recognize the value of the 
other and the absolute need of codperation. 

The great doctrine of fitness for office will become a 
popular slogan, for it is a simple and effective measure 
by which we can determine our course in this world, 
both in and out of the machine shop. It is for the 
engineer to preach this doctrine and to see that posi- 
tions are filled by those who are qualified by experience. 


SOME FINAL SUGGESTIONS 


Realize that you have a training and vitality that is 
of great value; that a right attitude toward those under 
and over will win in the long run; that codperation with 
a cordial and appreciative attitude toward everyone 
is the strongest asset you can have. 

Know that if there are to be investigations of indus- 
tries they must be conducted by industrialists, not by 
men who are incompetent to manage them. Know that 
it is a crime to appoint incompetent investigators. 
Know that an industry has a vitality the same as a 
man, and that its life can be destroved by an ignorant 
investigator with a probe poking into every nerve and 
muscle. 

Have faith in the honesty of the other fellow and 
know that there is no profession that has a monopoly 
of honesty and square dealing. Crookedness and unfair 
competition can be corrected without destroying the 
industry. The barn should not be burned down to kill 
the rats. 

Know that the disturbance of an industry produces 
a great economic loss to each worker and to the country 
at large, and that the real enemy of our country is the 
incompetent who disturbs the worker, either by im- 
pressing some unnatural order of work, by resorting to 
the “hire and fire” plan of control, or any of the other 
false plans that are not in keeping with the human 
element. Fitness for office corrects many of the irregu- 
larities of reward or distribution of the fruits of labor. 


Must CONSIDER THE OTHER FELLOW 


The war has taught all of us who are not too dense 
to receive impressions, that we must consider the other 
fellow. The war has taught us that we must exalt the 
man, rich or poor, in the degree in which he meets 
the demand, and each one must render service in some 
position for which he is qualified and deserving. 

When we have fully grasped that this country is one 
vast machine shop that must be intelligently operated 
and that the service which each one of us can render 
will be in proportion to our comprehension of the de- 
mand for the human element, we will become energized 
by a dynamic force that will make our training and 
experience of greatest value to civilization and our- 
selves. Then we will see that there is a new standard 
of value; a new desire and opportunity for each to 
specialize and become fit; that there is a new measure 
of service and a new penalty for idleness, incompetence, 
wastefulness. and interference with industrial life. 
Then we shall stand firmly for all those things that the 
study of the human element in the machine shop has 
shewn to be most vital to our success as individuals 
and to the security of the nation. This firm stand, 
coupled with the power of the ballot, makes us one of 
the most important factors in shaping and stabilizing 


our new civilization. 
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A Threading Die With Top Rake 
By H. W. Wootums 


Some time ago I had a number of machine-steel studs 
to thread 1 in. in diameter, 14 threads, 5 in. long, the 
threads having to be smooth and to close limits. I tried 
several sets of dies without success. The stock would 
roll up on the die and tear out in chunks half wa 
around the stud. I tried turning the stock 0.015 in 








| 








TOP RAKE GROUND ON THREADING DIE 


small, and also tried making a rough and finishing cut 
with the die, but still the job was not satisfactory. 

As a last resort I ground the dies as shown in the 
sketch so they would have a shearing cut and found 
that my trouble was over. I finished the job in good 
time, making but one cut for each thread. I have since 
used dies ground the same way for threading tubing 
with excellent results. 


Machine for Drilling Chaser Blanks 
By J. B. 


To drill and counterbore the chaser blanks for their 
self-opening die heads the Modern Tool Co., of Erie, 
Penn., has arranged a Natco drill in the manner shown 
in the illustration. 

These chaser blanks must first be drilled through 
and then counterbored to a certain depth on one side. 
Five chaser blanks at a time are placed in the holders 
A and clamped by tightening the screws B, which hold 
the locking blocks C in position. Five of these holders 
are provided, so that at least one will always be avail- 
able for filling by the operator’s helper. 

The holders when filled are slipped into position D 
underneath the drill guide plate E and held against a 
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back stop by raising the lever F when it is readv 
drilling, this being accomplished by the five spindles 
to the left. 

After drilling, the holder 
position beneath the other five spindles where the blanks 


moved to the right into 
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COUNTERBORING RLANKS 
are counterbored to a depth determined by the microm 
eter adjustment screw G at the right of the machine. At 
the same time a freshly filled holder is put in place under 
the drilling spindles. 

The special arrangement of the machine for this 
purpose is of interest. The head has been provided 
with a special heavy angle plate H, on which a set 
of brass bearing sleeves has been mounted to carry the 
10 spindles. In operation two men are constantly em- 
ployed on v.he machine, one operating it and removing 
the work from beneath the jig plate, and the other 
at the bench removing the finished pieces and filling 
the holders with blanks. 


Machine for Grinding-in Large Cocks 
By H. J. 


The machine shown in the illustration is for grinding- 
in cocks, and was built by the Jarecki Manufacturing 
Co., Erie, Penn., for its own use. Different sizes of the 
machine have built to the 
sizes of cocks which they manufacture. The one shown 
has four spindles and is for grinding-in 3-in. cocks, but 
a larger size has been built and also a smaller size which 
will grind six cocks at the same time. 

The motion imparted to the work during the grind 
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been accommodate several 


ing-in process is the same as that used for grinding in 
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the valves on gas engines. The machine is so designed 
that it gives nearly a complete revolution to the plug, 
which at the moment of reversal is automatically re- 
moved from its seat for an instant, to prevent the grind- 
ing material from cutting grooves, being replaced for 
the remainder of the return stroke. 

The illustration shows the machine just being filled 
for starting the operation on a set of cocks. In mount- 
ing the work in the machine, trunnions, one of which is 
shown at A, are screwed into the ends of the cocks, and 
they are hung in the bearings B. When the cock is 
turned over to the left the square head of the plug will 
fit into the jaws C on the end of the operating shaft. 

The center on the small end of the plug is held on 
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a center point on the bar D, and a center point inside 
the jaws insures the proper locating of the large end. 
The bar ) may be adjusted so that the center fits snugly 
into the center hole in the plug by loosening the hand 
nut E£, which permits the bar to be shifted in or out 
as desired. 

The reciprocating motion is imparted to the operat- 
ing shaft by means of the gear-segment F at the rear 
of the machine, there being one of these for each shaft, 
and a reciprocating motion is imparted to them by 
means of a connecting-rod from a crankpin on the belt- 
driven pulley G. This gives sufficient stroke to the seg- 
ment to rotate the pinion which meshes with it through 
a nearly complete turn in either direction. 

The withdrawal of the cock body at the instant of re- 
versal is accomplished by a small device underneath the 
machine which pulls back the bearings B about ¢ in. 

The bearings B are in the top end of a lever which 
is pivoted on the frame of the machine, and to the lower 
end of this lever is attached a weighted cord H which 
serves to hold the cock body up to the work. By chang- 
ing the weight on the cord the amount of pressure ap- 
plied can be varied to suit different conditions. 


Generating Racks in a Shaping Machine 
By E. A. THANTON 

Generally when cutting racks on a shaping machine 
it is customary to use a single-point tool of the proper 
shape, feed it down to full depth and, after elevating 
the tool, feed the table along the proper distance for the 
next tooth. Having a large number of racks to cut we 
have rigged up our Smith & Mills shaping machine to 
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generate the racks. The big advantage of our method 
is that once properly started the machine needs no 
further attention until the rack is completely finished. 
There is no feeding down of the tool by hand for each 




















\ RACK-GENERATING ATTACHMENT 
tooth nor any indexing or spacing device to operate 
each time a tooth is finished. 

On the table of the shaping machine a table like that 
of a milling machine is bolted as shown. This table is 
connected to the shaping-machine feed so as to feed 
along continuously while the cutter A is operating on 
the rack B. The feed connecting-rod C operates a gear 
and mechanism so that the cutter A, which is 
like the cutter of a Fellows gear shaping machine, ro- 
tates in unison with the feeding along the rack. In 
starting the cutter is first fed down to depth on the first 
tooth of the rack, then the feeds for the table and cutter 
are thrown in and the rack teeth are generated auto- 
matically until a stop throws out the feed. In order to 
insure the feeds for the cutter and the work operating 
in unison the two are geared together and both are op- 
erated by means of the connecting-rod C. The rod D 
is the table feed rod and is not used in this work. 


worm 


Cutting Round Corners on Car- 
Journal Brasses 
By J. 


Most journal bearings require a round corner to be 
cut on the babbitt lining to meet the fillet on the journal 
of the car axle. In the Wilson Ave. shops of the North- 
western Elevated System of Chicago a device has been 
rigged up as shown in the illustration for cutting this 
round corner by using a drilling machine. 

The brass is clamped in an upright position on the 
mandrel A by means of the clamp B surrounding it. 
A special head carrying three fly cutters has been fitted 
into the drilling-machine spindle with an extension ar- 
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bor end which gives it a bearing in the work-holding 
mandrel. The fly cutters C have a round contour to 


take off the corner, and at the same time extend far 
enough outside of this corner so that they will serve to 
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face off the ends of the bearing at the same time. Ad- 
justment of these cutters is accomplished by means of 
the individual clamping screws D on each cutter. 


Chuck for Holding End Mills 
By P. DECOURCELLES 

In making some dies ror Bakelite products recently 
I had trouble by reason of endwise movement of the 
mills and cutters used which had parallel shanks and 
were held in a spring collet. To overcome the dif- 
ficulty I made the chuck here shown. 

The chuck consists of three principal parts; the shank 
A being made of machine steel, which is afterward pack- 
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hardened and ground; the sleeve B, and the split bush- 
ing C, both of which are of tool steel carefully hardened 
and ground. 

The sleeve is made hexagonal on the outside to fit a 
It is threaded to the shank and the interior 
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conical surface is made 15 deg. It is this conical sur- 
face that is ground. 

The bushing C is made to correspond to the angle 
of the sleeve, has a hole to fit the shank of the mill to 
be used and is split so that there will be no resistance 
to its closing on the shank of the mill. 

I have found this chuck to be entirely satisfactory in 
respect to its holding power. 


A Good Way to Make Straps 
By S. L. St. 


On page 118 of the American Machinist M. L. Lowrey 
shows a strap which he considers an efficient and time- 
saving appliance, an opinion with which I can cheer- 
fully concur as I have been using such straps for 10 
years. 

A further improvement that I have incorporated in 
these straps is to forge the strap so that the material 
tapped hole. 
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at the bend is wide enough to stand a j-in. 
A hexagon-head capscrew, the head of which has been 
flatted off to provide a good bearing surface, is screwed 
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into this hole, as shown in the sketch, and relieves the 
workman of the necessity for hunting up odd pieces of 
scrap material to serve as blocking. 


Saving Machine Work in the Foundry 
By M. E. 
The other day I saw a man at work in the machine 
shop drilling 46 holes in a large furnace door and a 
like number of holes in the anchor ribs, which t 
pieces drilled and fastened with bolts to the inside of 
the furnace door to hold the fire bricks in place. 
The joint face of the anchor ribs was made straight 
not know, except perhaps to 
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make more work fo« the machinist. The job is shown 
at A in the illustration. 

The 
machine 
15 to 25 hours. A 
makes little difference, however. 

All this work in the machine shop could be saved and 
Cast the stud bolts 


a machinist and the drilling 
job required, say, from 
the other 


job was 
The 
hours one way or 


man on the 
a large radial. 
few 


the job done right in the foundry. 
in the anchor ribs and make a clearance on the joint 
face as at B. Cast the holes in the door and the parts 


can be assembled just as they come from the foundry. 

A still cheaper way would be to send the fire bricks 
along with the pattern to the foundry and the molder 
will ram the pattern in the usual manner, withdraw it, 
place the fire bricks in the mold, pour the casting and 


return to vou a door all lined with fire bricks and ready 


to put in place on the furnace 


Points for Spot Welding 
By A. A. 


The form of spot-welding points shown in Fig. 1 has 
been developed by the Challenge Machinery Co., Grand 
Rapids, Mich., with gratifying results. Fig. 2 shows a 
tvpical weld and indicates the neatness, slight discolora- 
and entire freedom from flash either 
In one view the 
the 
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tion of the metal 
on the outside or between the parts. 
an erroneous impression of 
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Fié I FORM OF SPOT WELDING 


existence of bosses on the face of the metal, which is 
actually flat except for the depressions at the points of 
the welds. 

The shape of the points would lead one to expect 
that the small projections would require a lot of atten- 
tion to keep them in shape. Experience shows, however, 
that this is not the case, as the points actually lengthen 
slightly and occasionally have to be filed down. 


Even when a weld is made close to the edge the 
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WELD SHOWING SLIGHT DISCOLORATION 


AND FREEDOM FROM FLASH 


SPOT 


operation is quicker and consumes less current. A little 
practice in determining the correct amount of current 
to use is all there is to learn in handling these points. 


Changing a Simple Lathe Into a 


Compound-Geared Lathe 
By NELSON ATTERBERG 


The illustration shows the modification of a simple- 
geared lathe so that it was capable of cutting a double- 
threaded worm with a lead of 0.900 in. Special studs 
had to be made at F, G and H to give the required dis- 
tances between centers. 

In this instance two similar sets of gearing were 
available, ranging from 20 to 96 teeth by intervals of 
four. The lead screw had six threads to the inch and 
calculation showed that with a 54-tooth gear on stud F, 
a 20-tooth gear at EF and a 2:1 reduction on the quad- 

rant (B and C) the desired result would be obtained. 
When this was tried it was found that centers G and EF 
were so far apart that the gears would not mesh. 

Stud H was added and 40-tooth gears mounted on H 
and E. Then 72-tooth gears on F and G with a 3:1 
reduction on the quadrant completed the combination. 








COMPOUNDING A SIMPLE-GEARED LATHE 
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UST to show in detail 
the duties of one sec- 
tion we give in the 
following an outline of the 
requirements for the in- 
spection of time fuses: 
1. Installation of Inspec- 
tion System. (a) Hiring of 
competent help; (b) han- 
dling office and shop routine 


How Ordnanceis Inspected—III 


SY FRED H. COLVIN 
After the explosion at Morgan extensive investigations 
were made into the value of damaged shell with a view 
to determine when it would pay to reclaim and when 
to scrap the shell. With scrap values of steel at $29 
a ton, lead 6.5c., copper 18c. and brass llc. a pound 
the 75-mm. shell is worth approximately 16c. as scrap 
as against $3.50 for a completed shell. This varies for 


of gun carriages, six types 
of artillery tractors, four 
types of tanks, twelve 
kinds of motor equipment 
and a goodly list of 
miscellaneous artillery ve- 
hicles. The work of this 
branch has been made 
particularly difficult for 
several reasons, for in 








and records; (c) enforcing 


different sizes, the 240-mm. shell costing $61.50 with 


order to properly inspect 


and maintaining an ade- — ee ; 

quate inspection system by a salvage value of only $5.50. These figures show such a complicated piece 
the contractor; (d) codpera- how much work can be profitably spent on each shell. of mechanism as a gun 
tion with contractor to ob- carriage it is necessary 


tain results consistent with 
Ordnance Office drawings 
and specifications at lowest 
possible cost and with no 
loss of time. 

2. Inspection proper. (a) 
Proper care and responsi- 
bility for the checking of 
all gages and measuring in- 
struments; (b) sequence of 
gaging operations to en- 
able desired results to be 
accomplished without inter- 
fering with production; 
(c) shop-control inspection 
(inspection at each battery 
of machines to prevent ac- 
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cumulation of poor = and 
faulty work). 
3. Technical liabilities 





(a) Familiarity 





not only to check care- 
fully all the measure- 
ments but the inspector 
must have a knowledge of 
machine tools and of ma- 
chinery building, and be 
conversant with steel] 
and bronze castings, steel 
forgings, pressed-steel 
and riveting work. It 
should further be remem- 
bered in order to thor- 
oughly appreciate the 
task confronting the in- 
spector of artillery car- 
riages that very few of 
the present mounts have 





(general). 


with testing of material to ; : : 
tent ao ooh te determine FIG. 1. INSPECTING RING AND PROFILE GAGES ever been produced in 
elastic limit, elongation, quantity. In other words 


etc., and to. calculate modulus of elasticity, plotting of 
curves, etc.; (b) proper use of laboratory (recording 
and measuring machines and instruments, such as ten- 
sile and compression test machines, endurance-testing 
machines, extensometer, planimeter, etc.) ; (c) metallurgical 
understanding of metals to determine reasons for various 
types of fractures and flaws; (d) general book knowledge 
of higher mathematics and graphical problems as applied 
to shop use. 

4. Technical ordnance knowledge. (a) Clear understand- 
ing of the requirements necessary to produce proper func- 
tioning fuses; (b) ability to locate and correct rejected lots 
to insure their passing a retest to prevent final rejection; 
(c) static, laboratory tests to determine rate of burning 
of elements, familiarity with the reasons for incorrect, slow 
or fast burning; (d) proper understanding of the relation 
between the permitted time dispersion and the actual burn- 
ing of timing elements; (e) the use of hand fuse setters— 
ability to set fuse and check error in graduations or other 
errors in contractor’s workmanship. 


The work of the Motor and Carriage Branch of the 
Inspection Division is quite varied and includes 22 types 


their manufacture had never been carried on under a 
production schedule. The emergency of the situation 
did not allow a model of these different types to be built 
and thoroughly tested, which made it necessary to start 
manufacture and to make numerous changes to over- 
come defects developed during manufacture and test. 
The more or less experimental nature of the product 
and the absence of authentic drawings and specifica- 
tions made it necessary to depend to a large extent upon 
the judgment of the individual inspector in many cases. 

In spite of the handicaps the finished vehicles have 
functioned without developing more than minor defects, 
which speaks volumes for the technical ability, charac- 
ter and devotion to the work of the officers of this 
branch. It is of interest to note that the value of the 
material which had been inspected and accepted by this 
branch up to the end of the last fiscal year amounted 
to approximately $65,000,000. This volume of inspec- 
tion was handled with a force of never more than 12 
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commissioned officers in the Washington office and ap- 
proximately 140 commissioned officers in the field. 

The Trench-Warfare Section handles trench mortars 
from 3 to 11 in. in diameter and their ammunition. 
The 3-in. trench mortar is used to a large extent in 
short-range bombardments, while the 4-in. trench- 
mortar bomb is mostly used for throwing gas into the 
enemy’s lines. Then comes the 6-in. mortar, the 240- 
mm. mortar and the 11l-in., which is a rifle having a 
range of from three to four miles and carrying nearly 
100 Ib. of high explosives. Some idea of the rate at 
which the 3-in. trench mortar bombs were being made 
can be had from the fact that one factory alone turned 
out over 30,000 a day. 

Although the trench mortar has been facetiously re- 
ferred to as a piece of glorified sewer pipe it was 
nevertheless one of the most important pieces of 
ordnance in trench fighting, and while it is not highly 
finished or polished it must have a smooth bore and 
the bomb must have an even smaller tolerance on its 
bourrelet than a 75-mm. shell. This is because its 
propelling charge is comparatively low and its proper 
range depends upon not allowing gas to escape between 
the mortar and the bomb. 





GAS PROJECTORS 


The Liven gas projector is a simple and at the same 
time interesting piece of mechanism, consisting pri- 
marily of a heavy baseplate with a rounded depression 
which carries the rounded end of a seamless-drawn 
tube about 9 in. in diameter. The baseplates are sunk 
in the ground to the required depth so that the gas 
projectors will be practically flush with the ground. The 
seamless-drawn tubes are then put in position, inclined 
to the proper angle to give the desired range and the 
earth filled in around them. These are set in long 
trenches a short distance apart and electrically con- 
nected so that all may be fired simultaneously. 

In this way several hundred or several thousand of 
them can be fired at the same time, projecting a huge 
number of gas shells into the enemy’s lines along a 
wide front. The gas bombs used in these Liven pro- 
jectors are also interesting from a mechanical point 
of view. They are made up of sheet metal stamped 
in halves and electrically welded their whole length on 
both sides. This requires excellent holding devices for 
bringing the two edges together in their proper posi- 


tion, and a heavy current is also necessary to weld 
the whole area simultaneously, as the length of the 
shell is 28 in. 

The difficulties of manufacture also increase the 


task of inspection which is constantly presented to the 
officers of this division. In addition to the projectors, 
their baseplates and bombs it is also necessary to pro- 
vide carriages or trucks by which they can be easily 
transported, and which in turn require many in- 
spections. 

When we read of hand grenades being used as freely 
as they were we do not stop to think of the somewhat 
complicated mechanism necessary to make them effec- 
tive or the care which must be exercised by the In- 
spection Division of Ordnance to insure their func- 
They are comparatively 


tioning at the proper time. 
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small, being approximately the size of a healthy lemon, 
and weigh about 1 Ib. each, but they require great 
care in the firing mechanism, and as we were making 
over 100,000 a day, the amount of inspection required 
can be imagined. 

It must also be remembered that there are several 
kinds of grenades such as the offensive, defensive, 
incendiary and gas. The defensive grenade, as it was 
originally called, is the metal body which is blown into 
small fragments by explosion and was originally made 
of malleable iron but is now being manufactured of a 
good grade of cast iron. 


GRENADES AND BOMBS 


Then there is the detonating bomb, with a paper 
cover, which does its damage by concussion or shell 
shock. Gas grenades are thin sheet-metal bodies and 
are closely related to the stink pot of ancient warfare, 
while the incendiary grenades contain some sort of 
oily filling which maintains combustion and spreads 
the flame to adjoining objects. There is also the Ther- 
mit grenade, used only on rare occasions. It is reserved 
for destroying cannon and similar objects, either cap- 
tured or belonging to ourselves, which it is desired to 
put out of commission whenever necessary. One of 
these grenades dropped into the muzzle of a gun has 
the effect of a pound of iron at fusing temperature, 
by which the breech block of the gun is effectually 
welded to the breech thus rendering it entirely useless 
to the enemy. 

Although the grenade seems like a simple piece of 
mechanism it has in reality quite a number of gaging 
points that must be carefully looked after. The head 
is a die casting which screws into the cast-iron body 
and is not a particular job in any way. The handle 
must be held against accidental release and is held in 
place by an ordinary spring cotter. The end of this 
cotter is spread, however, so as to require a definite 
pull to release it, and this must be very carefully done. 
The soldier must know about how strong a pull will 
be necessary to release it so as to be able to pull the 
pin rapidly and at the same time not have it come out 
unexpectedly at too slight a pull. The spread of the 
cotter pin is so designed as to pull at from 10 to 25 
lb., and this must be carefully watched. The ring 
which goes through the eye of the cotter pin must 
stand a 40-lb. pull without flattening, as there must 
be no hesitation or uncertainty when it becomes neces- 
sary to use hand grenades in actual warfare. 


THE INSTRUMENT DIVISION 


There must be free play of the striker between the 
wings of the handle, yet the striker tolerance is only 
0.006 in. The striker point must land centrally on the 
primer and there are a number of other interesting 
points which must be carefully looked after. When we 
realize that in one plant alone these grenades were being 
turned out at the rate of over 100 per minute we can get 
some idea of the number of inspections necessary. 

The Instrument Division handles perhaps the greatest 
variety of manufactures, including optical instruments, 
machine tools and nail kegs. Emphasizing the last item 
first, it is interesting to note that between May 1 and 
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Nov. 15, 257,000,000 packing cases were passed by 
them. 

It was a most difficult division to handle, owing to the 
wide variety of the work and the difficulty of obtaining 
men versed in the different branches which it covered. 
The division, for example, handles 38 instruments con- 
taining optics, including aiming circles, anti-aircraft 
sights, spheroscopes, range finders and telescopes. It 
was also responsible for 143 different kinds of fire- 
control instruments, such commercial and special mate- 
rial as batteries, binceculars, chronographs, optical glass, 
speedometers, thermometers, watches and voltmeters. 
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shop practice in the two countries called for minor but 
necessary changes in details, and the changing to 
English standard sizes of drawn stock, threads, 
from the metric sizes called for a great deal of detailed 
correspondence between the inspector and the Wash- 
ington office. 

2. In many cases the manufacturer was without pre- 
vious experience in making precision instruments and 
many difficulties which experienced instrument 
makers would have solved as a matter of course. For 
example, two of the most intricate instruments were 
manufactured by a firm which previously made street- 


etc., 


arose 





An idea of car registers. 
the variety The _ specifi- 
of wmaterial cations for 
handled by instruments 
this division have called 
may be had for complete 


by noting 
that their list 
contained 
over 200 
anchors, 25 
spark arrest- 
ers for loco- 
motives, over 
1,000,000 dry 
batteries, sev- 
eral thousand 
suits of body 
armor, over 
3,000,000 
caps for 
smoke-bomb outfits, drill and lathe chucks, over 400,- 
000,000 cartridge clips, 35 power cranes, 700,000 quires 
of emery cloth and paper, over 15,000,000 rope grom- 
mets, over 8,000,000 helmets, over 1,000.000 incandes- 
cent-lamp bulbs, two locomotives, many lathes and 
milling and grinding machines, 27,000 pairs of pliers, 
over 6,000,000 rivets, over 300,000 screwdrivers, 3,000,- 
C00 lb. of seap, 75,000 grindstones, five tractors, 3,000,- 
washers, 140,000 wrenches, and numerous other articles. 

The Division of Instruments, Machinery and Con- 
tainers had a difficult task on account of their great 
variety of products and because many of the articles 
were new to our manufacturers. This necessitated a 
high grade of inspector, for if cordial relationship is 
to be permanently maintained between the manufacturer 
and the Ordnance Department and the rights of both 
protected the inspector must be a man of considerable 
diplomatic ability. 

In addition he must have 
work going on at the plant 
weekly progress reports on which projects for various 
materials are based. He must be able to supply such 
technical information, often condensed into a telegram, 
as will enable the Inspection Division at Washington 
to render immediate decisions or to lay the matter be- 
fore the Engineering Division. The inspector must be 
a man of versatile attainments, and the task was made 
much greater for two reasons: 

1. Due to the emergency the drawings delivered to 
the manufacturer were in many cases simply tracings 
of drawings received from France. The difference in 
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interchange - 
ability be- 
tween parts 
and completed 
in struments. 
This 
tated the use 
of a large 
number of 
gages. The 
gage- making 
industry was 
taxed to its 





necessi- 








WORK capacity. The 
delay in the 
making of gages caused considerable delay in the manu 
facture of instruments. The only solution for this 
problem was to endeavor to eliminate a large number 
of the gages required by the Engineering Division. A 
study of the problems indicated that many of the parts 


could be assembled in the instrument and the inter- 
changeability factor waived, as these parts, in most 
cases, functioned in groups and not individually. A 


careful study has been made in order to group together 
essential units, and interchangeability has been ad- 
hered to in the making up of these groups of 
and the interchangeability as regards the components 


parts, 


of a group has been eliminated. 

As a result of this policy it 
an instrument which would require for complete inter- 
200 different 


was possible to take 


changeability the gaging of as many as 
parts and have it made sufficiently interchangeable by 


cutting down the number of gaging points to 10, thus 
eliminating a great deal of gage and tool work and 


saving a corresponding amount of labor and time. 

An effort has been made throughout all the work on 
instruments to insure the components being made up 
manner as will instrument which 
every way the 
ances required. By using preliminary test fixtures to 
test the accuracy of group and by final 
test fixtures which test the functioning of the instru 
ment, very satisfactory results as regards functioning 
and accuracy of instruments were obtained. The test 
fixtures made up for these uses were simple devices 
sights perform the func- 


in such a secure an 


will function in and come within toler- 


assemblies, 


which would in the case of 
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tion of a dummy trunnion or dummy gun mount, and 
the operating of the instrument or sight in this fixture 
would correspond to the operation or actual work for 
which the instrument or sight was made. In order to 
minimize the repetition of difficulties or errors on in- 
strument work an effort was made by this branch to 
coérdinate all past and present work. This was done 
by inspection supervisors, who were selected for their 
special skill and knowledge of instruments. From time 
to time instructions and sketches, inspection manuals, 
etc., were issued by this office to resident inspectors. 

It was the aim to assist the contractor in every pos- 
sible way. To that end the supervisor would visit 
the contractor as soon as the contract was given him. 
He would immediately begin to coérdinate all efforts 
in order to obtain quick delivery of instruments. The 
supervisors assisted the contractor in securing the 
proper drawings, gages, test fixtures and materials. In 
this way the product of a contractor who had been 
working on one type of instruments was reviewed in 
an effort to obtain his experience and advice in aiding 
a new contractor. The shop practice and methods of 
the experienced instrument maker were given, at least 
in part, to the new contractor in order to eliminate 
delay. 





CONSULTATIONS NECESSARY 


It was found that by acquainting a new contractor 
with the actual field use of an instrument the work 
progressed in a much more satisfactory manner. By 
illustrating and explaining the field use and the results 
obtained by the instrument in question many contrac- 
tors became intensely interested; it gave the work a 
new life and it assured the earlier delivery of much 
needed instruments for the army. 

This method of having the supervisor train the 
local inspector and the contractor, indicated to con- 
tractor, inspector and workman just what features 
needed to be given particular care with the object of 
obtaining the best results which will be required in 
the field. This work necessitated consultation with both 
the users and designers of the instruments, and it was 
an important factor in obtaining quicker results. By 
beginning as early as possible and collecting informa- 
tion in regard to a new contract, codrdinating it with 
past work or, if entirely new work, collecting all nec- 
essary information on the instrument as regards design 
and field use, many obstacles that would otherwise 
cause serious delays and sometimes complete loss of 
work were smoothed out and production obtained with 
a minimum amount of effort. It must be remembered 
that during this emergency inexperienced men and con- 
tractors were compelled to go into production of very 
important precision instruments on which little design 
or development had been done. It was the endeavor of 
this division to get the contractor started on produc- 
tion and follow the work verr closely until the quantity 
production stage had been reached. After that it be- 


came a comparatively simple inspection matter to obtain 
a product of high standard. 

In order to utilize the manufacturing capacity of 
the country to the best advantage it was necessary in 
many cases to purchase the optics on a prime contract 
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from one firm and deliver them to another, which made 
the mechanical parts and did the assembly. This led 
to the necessity of establishing the tolerances sufficiently 
elastic to avoid limiting production and at the same time 
so rigorous that the inspector might be sure that all 
optics passed would be capable of assembly. Otherwise 
difficulties are certain to arise between the two firms 
manufacturing the parts, each of course attributing the 
trouble to the other. There is no literature dealing 
with tolerances in such cases and it is a technical prob- 
lem calling for an extremely close balancing of decisions 
and continual adjustment. 

Difficulties due to manufacturers entering upon a 
new field of work without previous experience were 
nowhere more apparent than in the case of optical in- 
struments. All the experienced men in this line of work 
were, when the war broke out, employed by a few old 
firms. Furthermore trained mechanics in instrument 
making were very scarce in this country, those that 
were here being to a great extent enemy aliens. As a 
result new firms entering this field at the request of 
our Government had great difficulty in getting suitable 
men, and yet instruments had to be made. 


SCARCITY OF INSTRUMENT MAKING MECHANICS 


In many cases resident inspectors, as a result of their 
previous technical or university training, were able to 
materially help the manufacturer. New instruments 
developed abroad were manufactured and it was only 
with the greatest difficulty that knowledge of service 
conditions could be obtained and the necessary tests 
and tolerances deviSed to be used in the inspection of 
the instrument in question. This information was con- 
tinually collected and kept in the Inspection Manual and 
forwarded to the inspector for his use. Inspectors at 
plants where optical glass was manufactured were 
charged with the shipping of glass to all manufac- 
turers and were obliged to solve numerous problems 
which arose because of a number of developments of 
entirely new technique. 


THE TESTING AND INSPECTION OF GAGES 


The Inspection Division designated the Bureau of 
Standards as the authority for the establishment of all 
dimensions and the verification of all master gages 
used by the department in the inspection of war mate- 
rial. Gages not immediately required for field use are 
placed in storage in a fireproof building to be shipped 
at a later date; salvaged, if need be, or reclassified for 
future uses. The salvage of such master gages as have 
been rendered obsolete by the revisions of component 
drawings is made in the shop at the Bureau of Stand- 
ards established for the use of the Inspection Division. 

“With the inspection, salvage and shipment being 
performed by the Bureau of Standards instead of by 
several departments that might be located at widely 
separated points the matter of placing master gages 
at the disposal of inspectors at manufacturing plants 
is greatly facilitated. Before the gage shop at the 
Bureau of Standards was organized difficulty was ex- 
perienced in obtaining gages required in a rush to 
prevent the stoppage of production. The Bureau of 
Standards gage shop furnished to various district of- 
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fices and manufacturing plants such inspection gages 
as concentricity thread gages for the TNT hole and 
the shell nose, and serious delays in the shipment of 
ammunition was thereby prevented. 

The test of master gages for the Inspection Division 
were made by the Bureau of Standards promptly and 
without delay since the beginning of the war program 
for the production of munitions. The first lot of muni- 
tion gages on account of the Inspection Division was 
submitted on July 16, 1917. Practically all of the 
various lots of gages were completed and shipped within 
three or four days from the date received. In many 
instances, gages were received and tested on the same 
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Machine tools, equipment and supplies were purchased 
to enable the present salvage and manufacturing shop 
to employ from 150 to 200 men. Up to Oct. 1, 1918, 
about 1000 gages were salvaged and manufactured. 

Fig. 4 shows a corner of the gage salvage and manu- 
facturing shop. 

The Bureau of Standards is recognized as the legal 
authority for the establishment and verification of all 
standards and other standards of measurement, and 
therefore the authenticity of gages tested, salvaged 
or manufactured is above question by any Government 
department, manufacturer or user of gages. This, to- 
gether with the excellent records which the Gage Sec- 

tion of the Bureau of 








day. Up to Oct. 15, 1918, 
there were submitted for 
test at the Bureau of 


Standards in Washington 
and branch laboratories in 
New York City, Cleveland 
and Bridgeport about 40,- 
000 gages, of which about 
90 per cent. were master 
gages, the remaining 10 
per cent. being inspection 
and working gages. Of 
these master gages about 
60 per cent. could be 
classified as plain gages 
(plain plug, snap and ring 
gages) ; about 20 per cent., 
as chamber and fixture 
gages, and about 20 per 
cent. thread gages. The 
Gage Section at the Bureau of Standards had an or- 
ganization of about 100 men for testing and cer- 
tifying all kinds of munition gages. The apparatus 
is available for all classes of test, from precision-sizing 
blocks, where tests are sometimes made to within an 
accuracy of a few millionths of an inch, to plain 
micrometer calipers for measuring plug gages requiring 
an accuracy of about a few ten thousandths of an inch. 
There was developed and constructed at the Bureau of 
Standards many special machines for the measurement 
of thread, profile, end standards and other types of 
gages. The general arrangement of the laboratory for 
test of plain and profile gages was shown in Fig. 1. 
The report department handles the comparison of the 
results of test with the drawings and specifications of 
the Engineering Bureau and prepares the necessary 
reports and shipping instructions for the gages tested. 
Fig. 2 shows that part of the thread-gage testing lab- 
oratory where diameter measurements are made. Then 
there is a lead-testing room and a lantern room in the 
thread-gage laboratory. 

A gage salvage and manufacturing shop was organ- 
ized at the Bureau of Standards at the request of the 
Inspection Division about May 15, 1918. This shop 
organization was formed around the nucleus consisting 
of the original gage shop, started by the Bureau of 
Standards for the purpose of manufacturing its appara- 
tus in June, 1917. The shop personnel consisted of 
about 50 men, not including the men who were employed 
in the construction of the gaging apparatus for the 
Bureau of Standards or other Government departments. 


FIG, 3. 





A CORNER OF THE GAGE SHOP 


Standards established for 
rendering prompt and ef- 
ficient service, has greatly 
facilitated the entire pro- 
gram. As there are differ- 
ences of opinion regarding 
the names and uses of 
gages, the practice of the 
Inspection Division may be 
of interest. The inspection 
gages are those handled by 
the Government inspectors 
to enable them to determine 
whether or not the part be- 
ing examined is within the 
plus or minus limits that 
have determined as 
necessary. Working gages 
are used by mechanics who 
ere performing operations of the various parts. 
Master gages are those furnished by the Government 
to the different Army inspectors of ordnance for 
reference and checking purposes, that is to say each 
set of inspection checked 
every two weeks to determine whether or not the gages 





been 


approximately 


gages is 


have become so worn as to be unfit for further 
use. Inasmuch as master gages are used only for ref- 


erence purposes they are not subjected to wear, and 
unless revision is made in the component drawing they 
last almost indefinitely. 

The Engineering Division has laid down designs for 
more than 5000 different styles of gages, and while all 
of these types are not in present use the existing 
number is large. It has been roughly estimated that 
more than 75,000 master gages were purchased and, 
as there are roughly 10 inspection gages to each master 


gage this would therefore make 750,000 inspection 
gages. 
In the matter of shells it is estimated that an in- 


spection gage is good for service on about 5000, after 
which it becomes so worn that its replacement is nec- 
essary. 

The cost of the gages will average $40 each; there- 
fore, showing as nearly as can be estimated the ex- 
penditure for gages alone was over $32,000,000. This 
cannot, however, be stated as correct, for gages were 
purchased by the various arsenals, and these did pass 
through the gage branch of the Inspection Division. 
The Frankford Arsenal alone purchased more than 6000 
gages on its own account, while 40,000 additional head 
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space gages were procured for use overseas on one 
order. 

At the outbreak of war many munition manufactur- 
ers had to learn accuracy when they began manufactur- 
ing ordnance material, and particularly shells, for the 
Allies in 1916. It is revealing no secret to say that 
one of the largest munition manufacturers was obliged 
to scrap $18,000,000 of shells in less than six months 
because of the lack of proper gages for inspection. 

The gage branch of the Inspection Division main- 
tained a supervisor in each of the 13 inspection districts, 
and each supervisor had his individual office force as well 
as gage checkers. The gage checkers in the field num- 
bered over 200. 


EDUCATIONAL BRANCH 


The great demand for personnel in the field inspec- 
tion forces made it necessary to organize courses for 
training men and women in this work. Schools were 
started at loading plants, at arsenals and at technical 
schools, as shown in the following list, although the 
last three were discontinued before the Educational 
Branch as such was organized: 

Loading School for Inspectors of Artillery and Trench- 
Warfare Ammunition.—T. A. Gillespie Loading Co., Mor- 
gan, N. J. 


Shell-Loading School.—The du Pont Engineering Co., 
Penniman, Va. 
Fuse and Primer Loading School.—The du Pont de 


Nemours Co., Pompton Lakes, N. J. 

Technological School for Inspectors, Chemists and Line- 
men.-—The du Pont Powder Co., Carney’s Point, N. J. 

School for Gage Checkers.—Bureau of Standards, Wash- 
ington, D. C. 

Box Inspection 
Madison, Wis. 

Small-Arms Ammunition Inspection School.—Winchester 
Repeating Arms Co., New Haven, Conn. 

Army Ordnance School for Engineers of Tests.—Carnegie 
Institute of Technology, Pittsburgh, Penn. 

School for Instruction of Gun-Carriage Inspectors.— 
Bethlehem Steel Co., Bethlehem, Penn. 

School for Training of Civilian Assistant.—Inspectors 
of Cannon and Artillery Ammunition Steel, Watervliet 
Arsenal, Watervliet, N. Y. 

School for Small-Arms Ammunition Inspectors.—Frank- 
ford Arsenal and various plants. 
Student Officers’ Training 

Ground, Ohio. 

School for Ballistic Engineers——Hercules Powder Co., 

Kenvil, N. J. 


In addition to the military training at the recruiting 
grounds the officers also received instructions on how 
to test guns and carriages; on the manufacture, proper- 
ties and tests of smokeless powders and propelling 
charges; on timers, projectiles, shrapnel, armor, com- 
bination and detonating fuses, high explosives, velocity 
instruments, chronographs, pressure gages, ballistics, 
sights and aiming instruments, construction of guns, 
star gaging, breech and recoil mechanisms, carriages 
and their stability, theory of recoil, factors affecting 
the energy of recoil and problems on energy and velocity 
relations. These were taught in connection with the 


School.—Forest Products Laboratory, 


Battalion.—Erie Proving 


75-mm. and 155-mm. and the 4.7 field gun, the 155-mm. 
and 240-mm. howitzers, trench mortars and fuses, drop 
bombs and grenades. 

Special training was given in ballistic testing of pro- 
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pellant powders, together with an understanding of the 
instruments used in this connection. It also embraces the 
different steps in the manufacture of gun powder and 
high explosives, which includes the chemical laboratory 
as well as the actual manufacturing. 

The training of men to inspect high explosives was 
not devoid of danger, as the instruction was given near 
the large loading plants, as in no other way could the 
practical application of the information obtained be put 
to the test. An example of this is shown at the school 
at the Morgan plant, this being blown out of existence 
on the night of Oct. 4, 1918, when the plant was de- 
stroyed. These illustrations of the methods used are 
largely due to Major Field and are carefully explained 
in connection with that branch. 

While the work of the various schools necessarily had 
considerable similarity, there is considerable difference 
in the individuality of the instructors and in the way the 
courses are laid out. At the du Pont plant in Penni- 
man, Va., for example, the four-weeks’ course was 
divided into 26 parts, which included the shell and its 
component, the different varieties, constituents, func- 
tions and methods of handling powder, the handling of 
shells in battle, the raw materials and the methods of 
manufacturing powder, loading, extrusion process, as- 
sembly, adapters and boosters, fuses and primers, pro- 
jectiles, nonfixed ammunition, artillery, plant layout, 
plant organization, Ordnance department organization, 
precautions against industrial disease, general sanitary 
measures, safety, receiving and checking material, 
specifications and instructions, including methods of 
detecting defects and dealing with operators, specifica- 
tions and instructions; receiving, accepting, storing and 
shipping high explosives; shell loading, and instructions 
to inspectors. This, as will be seen, made a very com- 
plete course, and one that cannot fail to assist men of the 
right caliber. 


WHAT THE COURSES INCLUDE 


As a further example of the thorough instruction 
given, an outline of the courses of study of the Techno- 
logical School for Inspectors, Chemists and Linemen at 
Carney’s Point, N. J., is given. It includes general in- 
organic chemistry, organic chemistry, aliphatic com- 
pounds, aromatic compounds, chemistry of explosives, 
detonators, physics, drawing, official duties, special 
topics and ethics. The laboratory courses included the 
physical and chemical properties of the various explo- 
sives, such as amatol, ammonium nitrate, picric acid, 
ammonium picrate, trinitrotoluene, tetryl, alcohol, am- 
monium sulphate, ether, diphenylamine, raw cotton, 
picrocellulose, smokeless powder, mixed acids, toluene, 
benzene, black powder, nitro starch, mercury fulminate, 
phenol, tetranitroaniline, ammonia liquor and sodium 
nitrate. This course included instruction in actual fac- 
tory methods, which were shown by periodical trips 
through the factory, and gave an exceptional education 
in this kind of inspection. 

Another interesting school was located at Madison, 
Wis., for training box inspectors and was held at the 
Forest Products Laboratory. The course included an 
analysis of the various qualities of the different woods, 
wood structures, grain; the methods of grading and 
measuring, weights for air-dry woods, shrinkage and 
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collapse and mechanical 


shaking; 
properties, such as shearing strength, and also the fac- 
tors that affect the strength of wood in general; the 
nail-holding power of different woods; veneers, factors 
affecting the strength of boxes, and deterioration of 


swelling, warping, 


lumber in storage. There was also a course in shop 
work, and any large manufacturer of machinery might 
well pay the expenses of a bright young man in his ship- 
ping department to take such a course, as it would prob- 
ably save many hundreds of dollars not only in boxes and 
crates themselves but in the avoidance of delivery dam- 
aged machines at the customer’s end of the route. 

There was also a small-arms ammunition-inspection 
school at the plant of the Winchester Repeating Arms 
Co., New Haven, this being thorough in all its details, as 
well as very necessary, as the inspection of cartridges, 
especially for machine guns for use in airplanes, is an 
important and delicate job. These outlines give but a 
faint idea of the care taken to train men for various 
kinds of inspection work, and one cannot but admire the 
energy and the perseverance which made it possible 
to organize and maintain such schools in the face of 
many difficulties and in the comparatively short time we 
were engaged in the war. Those who are responsible 
for the Educational Branch deserve great credit for the 
work they were able to accomplish. 


Colonel Thompson Has Been Awarded 
‘Distinguished Service Medal 


Col. John T. Thompson, U. S. Army, who during the 
war and before his retirement held the rank of 
Brigadier-General, has been awarded the D. S. M. for 
exceptionally meritorious and conspicuous service. As 
chief of the Small Arms Division of the office of the 
Chief of Ordnance, he was charged with the design 
and production of all small arms and ammunition sup- 
plied to the U. S. Army. The results he achieved were 
of such signal success that serviceable rifles and ample 
ammunition were at all times available for all troops 
ready to receive and use them. Colonel Thompson’s 
permanent address is the Metropolitan Club, New York 
City. 


Brig.-Gen. George W. Burr Succeeds 
Maj.-Gen. George W. Goethals 


Brig.-Gen. George W. Burr assumes his duties as 
Assistant Chief of Staff and Director of Purchase, 
Storage and Traffic, to succeed Maj.-Gen. George W. 
Goethals, retired, who has returned to civil life. 

General Burr is a Missourian and a graduate of a 
military academy. He served in the field artillery for 
a short time, and then received a permanent appoint- 
ment in the Ordnance Department in January, 1893. 
The tours of duty included the arsenals at Rock Island, 
Watervliet, Augusta and Manila, during which time 
he was actively connected with the design, manufac- 
ture and issue of all types of light and heavy ordnance 
equipment. When war was declared he was Command- 


ing Officer of the Rock Island Arsenal, which command 
he held for six years, and as this post was the largest 
in the United States for the 


manufacture and issue 


of ordnance material, he was during the following 10 
months closely identified with the initial equipment of 
the United States forces. 

In February, 1918, General Burr was ordered to the 
A. E. F. as Chief Ordnance Officer for England. He 
represented the Ordnance Department in large pur 
chases from the British Government of heavy artillery 
and other supplies. This work going to 
the front to inspect various activities at supply depots, 
etc., and also to the larger manufacturing plants in 
England and Scotland to make a study of their methods 
and capacities. 

In October, 1918, he was ordered back to the United 
States and assigned as head of the Engineering Divi 
sion of the Ordnance Department in Washington. He 
served in this capacity until December, 1918, when he 
was detailed for duty on the General Staff and ap- 
pointed Assistant Director of Purchase, Storage and 
Traffic. General Burr’s desgnation as Assistant Chief of 
Staff took effect on Mar. 1. 


necessitated 


Lieut.-Col. A. Perry Osborn Resumes 
Law Practice 

Lieut.-Col. A. Perry Osborn, who received his honor- 
able discharge from the service on Dec. 31, has resumed 
the practice of corporation law and made connections 
with the firm of Beekman, Menken & Griscom, with 
offices at 52 William St., New York. Colonel Osborn 
was commissioned Captain in the Ordnance 
Corps, May 29, 1917, and called to active duty 
28, 1917. His first assignment was in the 
Division, and he was then transferred to the 
the Assistant Secretary of War on Jan. 2, 1918. On 
Jan. 15, he was promoted from Captain to Lieutenant- 
Colonel, and on Mar. 17 sailed from this country for 
foreign service, which continued until his return on 
Dec. 17, 1918. Colonel Osborn was recently retained 
by a large banking firm in New York to undertake the 
settlement of a business dispute in Paris, and sailed for 
France during the early part of February. 
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Capt. James W. Dowling has left the 
civil life he was with the Harbison Walker Refractories 
Co., of Pittsburgh, Penn., as sales manager. 





service. In 


Capt. Eugene G. Smith has left the service. He is 
a graduate of Dartmouth, and before entering the 
service was engaged in the practice of law in Boston. 


Capt. Warren B. Hood has been discharged. He is 
a mechanical engineer and a graduate of the Universit) 
of Pennsylvania and was formerly with the Canadian 
Railway at Montreal. 

Capt. George H. Hall, who in civil life was employed 
by the Sprague Electric Works, New York, has been 
discharged. He is a mechanical engineer from the 
University of Maine. 
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First Lieut. William H. Martin, who was commis- 
sioned as Second Lieutenant in December, 1917, has 
left the service. He is a graduate of Rutgers University 





and a mechanical engineer. 
- % * 

First Lieut. George H. Baker, who was commissioned 
in June, 1917, and was recently discharged, is a gradu- 
ate of Yale. He was employed by Bonbright & Co., 
25 Nassau St., New York City. 


Maj. William T. Hensley has left the service. He 
was commissioned in February, 1918, and in civil life 
was a consulting engineer. His home is in Indianapolis, 
Ind., and he is a graduate of Purdue. 


Second Lieut. Chester F. Idema has been discharged. 
Before entering the service he was with the Elliott 
Machine Co., Grand Rapids, Mich., ard held a degree 
from the University of Michigan. 

.* * 

Second Lieut. F. A. Chase who was commissioned in 
January, 1918, has been discharged. He is an auditor 
and was employed by various firms. His home is at 
2821 Eleventh St., N. W., Washington, D. C. 

€ * % 

Capt. Arthur Whitcraft, who has been on duty with 
the Inspection Division at various stations, has been 
discharged. Before being commissioned he was em- 
ployed by the American Manganese Steel Co., Chicago, 
Illinois. 

+ ¢ € 

George E. Harris, for the past year First Lieutenant, 
U. S. A., assigned to the Bureau of Aircraft Produc- 
tion, Finance Department, has become director of sales 
of the Hawkridge Corporation Co., 303 Congress St., 
Boston, Mass. 

Maj. John H. DeVisser, who was commissioned in 
November, 1917, has been discharged. He is a graduate 
of the University of Michigan and a mechanical engi- 
neer. He is treasurer of the Koon, DeVisser Co., 
Detroit, Mich. 


First Lieut. August H. Miller was discharged after 
13 months’ service. He is a graduate of Massachusetts 
Institute of Technology and is a mechanical engineer. 
He was formerly employed by the Norton Grinder Co., 
Worcester, Mass. 

* “ * 

First Lieut. Nathan S. Sharp of Waterloo, Iowa, has 
been discharged. He is a textile engineer and a gradu- 
ate of North Carolina University. In civil life he 
was employed by the Amoskeag Manufacturing Co., 
Manchester, N. H. 


. * * 


First Lieut. Furman South, Jr., who was recently 
discharged, was commissioned in September, 1917. He 
is a graduate of Cornell University and a mechanical 
engineer. He was formerly employed by Carnegie Steel 
Co., at McKees Rocks, Penn. 
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First Lieut. Prentice M. Hatch, who is an electrical 
engineer, and a graduate of Tufts College, has been 
discharged after thirteen months’ service. Before he 
was commissioned he was employed by Stone & Webster 
Co., 147 Milk St., Boston, Mass. 


















Capt. O. Jacobson who has been recently discharged 
from the service is a graduate of Porsgrund, Norway, 
and is a mechanical engineer. Before he was commis- 
sioned Captain Jacobson was employed by the Union 
Iron Works, San Francisco, Calif. 


Capt. Edwin Leedon, whe was commissioned in 
November, 1917, has been discharged. He is a me- 
chanical engineering graduate of the University of 
Pennsylvania. He was formerly employed by the 
Midvale Steel and Ordnance Co., Wilmington, Del. 

* * * 

First Lieut. John M. Page has received his discharge. 
He entered the service as Second Lieutenant in Novem- 
ber, 1917. He is a civil engineer and was graduated 
from Baltimore Polytechnical Institute. He was for- 
merly employed by the Virginia Highway Commissicn. 

* * x 

Capt. H. P. Gant, recently discharged, was formerly 
a partner in the firm of Lewis, Robinson & Gant, Phila- 
delphia, Penn. He is a graduate of the University of 
Tennessee and an electrical engineer. Captain Gant has 
been on duty with the Supply Division since entering 
the service. 

* * * 

H. P. Pope, until recently in the machine-tool depart- 
ment of the Neville Island Ordnance plant, and pre- 
viously with the Savage Arms Corporation, Sharon, 
Penn., has joined the Thomas Spacing Machine Co., 
Pittsburgh, Penn., in charge of one of its manufacturing 
departments. 

* * * 

George W. Hite, for 10 years a member of the sales 
force of the Pittsburgh Iron and Steel Foundries Co., 
Pittsburgh, who relinquished that position Aug. 1, 
1918, to enter the Ordnance Production Division of the 
War Department at Washington, has retired from the 
Government Service. 

* * * 

First Lieut. Paul M. Hart has been discharged. He 
is a graduate of the University of Illinois and is an 
electrical engineer, and was formerly employed by 
Illinois Traction Co., Peoria, Ill. Since being commis- 
sioned Lieutenant Hart has been on duty at the Aber- 
deen Proving Ground. 

Second Lieut. I. Schultheis was discharged recently. 
He was commissioned in January, 1918, and is a gradu- 
ate of Cornell University and a mechanical engineer. 
Before entering the service Lieutenant Schultheis was 
employed by the American Machine and Foundry Co., 
Brooklyn, N. Y. Since being commissioned he has been 
on duty with the Inspection Division. 
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Blanchard No. 10 Vertical Surface 


Grinding Machine 


The Blanchard Machine Co., 64 State St., Cambridge, 
Mass., has just placed on the market the new No. 10 
vertical surface grinding machine shown in the illus- 
tration. This machine is made in either motor or belt- 
driven style as desired and has a range of work up to 
18 in. in diameter and 6 in. high under a new wheel. 
The machine is intended particularly for use on flat 
work that does not warrant the purchase of a larger 
machine; for work less than 18 in. in diameter which 
must for any reason be ground one piece at a time 
for dies, punches and other small tools that are ground 
in small lots, not enough pieces of the same height 
being ground at one time to utilize a machine with 
a larger chuck; and for surfacing directly from the 
rough forging or casting, the parts of small jigs and 
fixtures preliminary to laying out. Surfaces parallel 
or at right angles can be quickly ground, removing 
from ;; to 3 in. of stock if necessary, the entire oper- 
ation being completed with great rapidity as compared 
with other methods of handling the work. 

Fig. 1 shows the front view of the complete machine. 
Fig. 2 a close-up view showing the water guards closed, 
while Fig. 3 is a diagrammatic view showing the water 
guards in open and closed positions and illustrating the 
method of operation. 

The frame is said to be unusually massive and stiff, 
the bed being of box form cast in one piece and webbed 
to increase the stiffness. The column and wheel head 
are heavy, giving the rigid support to the wheel that 
is essential for accurate work and for the economical 
use of soft, free-cutting wheels. The column bears on 
the base at three points and a convenient means is 
provided for adjusting the spindle square with the 
table. Another feature of the three-point suspension, 
which it is claimed to be found on Blanchard machines 
only, is that the spindle may be inclined and thus produce 
concave or convex work. 

The spindle is made from a steel forging of 40 
to 50 point carbon and is mounted on two large ball 
bearings taking both thrust and radial loads. The 
main bearing next to the wheel has 11 balls 1! in. in 
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diameter. A spring take-up is incorporated which 
automatically removes all backlash and compensates for 
temperature changes. Both bearings are lubricated 
with oil, Which is retained in the housings and posi- 
tively circulated while the spindle is running, a gage, 
filling opening and drain being provided for each 

















FIG. 1. BLANCHARD NO. 10 SURFACE GRINDING MACHINE 
Capacities, work up to 18 in. in dia. and 6 in. high under 
new wheel; work table, one-piece steel magnetic chuck, 16 in. in 
dia. with finel divided face, suitable for all sizes of work, 1 
in. center hole, 84 in. tapped holes for securing stops or fixture 
125 watts required; wheel, 10 in. in dia., 4 in. deep, with rim 1 
in. thick; wheel speed, belted machine, 1800 r.p.m., direct motor- 
driven machine, 1740 r.p.m chuck speeds, four, 10, 17, 29 and 50 
r.p.m.; feed, hand or power, with variations in the power feed 
from 0.0002 te 0.004 in, per revolution of the chuck, in steps of 
0.0002 in.; capacity of water tank in base, 52 gal pump, sub 
merged centrifugal with 8-in. runner and 1}-in. discharge pipe 
connections to wheel and outside nozzle, 3 in. pipe floor space 
of direct motor-driven machine, 6 ft. 5 in. x 4 ft. 2 in floor space 
of countershaft-driven machine, 6 ft. 10 in. x 4 ft. 2 in weight 
of direct-driven machine 6000 Ib.: weight of countershaft-d: en 

machine and equipment, 5890 pounds 
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A CLOSE-UP VIEW SHOWING THE WATER 
GUARDS CLOSED 


FIG. 2. 


bearing. The housings themselves are of such form as 
to retain the oil and exclude the dirt without the use 
of stuffing boxes, felt packings, or similar devices. All 
whether for belt or motor-driven machines, 
balanced. 


pindles, 
are dynamically 


On the direct motor-driven type machine a 10-hp., 
1740-r.p.m. induction motor for any standard alter- 
nating current is built into the wheel head, the motor 


being mounted directly on the wheel spindle, which also 
carries a multiblade fan for forcing air upward through 
and out between the back of the wheel head 
and column, discharging upward at the top of the 
machine. The chuck and water pump are separately 
driven by a smaller motor at the rear of the machine, 
the two motors being wired to stop and start together. 
All wiring and electrical connections are fully inclosed 
but accessible. The control equipment for the direct 
motor-driven machine comprises a hand auto-starter 
with no voltage release and overload relays. Either 
General Electric or Westinghouse motor and control 
can be furnished as desired. 

The belt-driven machine has an 8?-in. pulley on the 
spindle, which, together with the 4-in. double belt, is 
entirely inclosed. The belt passes through openings 
cored in the column, so that the appearance of this 
machine is very similar to the one illustrated. Two 
ball-bearing guide pulleys are mounted on universal 
brackets at the rear of the column, these brackets suit- 
ing belt drives from either a floor motor, overhead 
motor or countershaft. The countershaft is equipped 
with Hyatt roller bearings and one of the guide pulleys 
has a screw adjustment for tightening the belt while 
running, this being available for any one of the three 
types of belt drive. 

Both hand and power feeds are provided, the latter 
being adjustable from 0.0002 to 0.004 in. per revolu- 
tion of the chuck. The feed is said to be very accurate 
and sensitive to the slightest motion of the feed hand- 
wheel. The graduations are placed on a large ratchet 
wheel, five notches or about 4 in. on the rim of the 
wheel being equivalent to a movement of the grinding 
wheel of 0.0001 inch. 

The chuck is one-piece, steel, magnetic, made from 
forgings and has no joints in the working face. Narrow 
ring poles are used, and it is claimed these hold the 
smallest work securely. The face is of steel and brass 
and is said to be hard enough to prevent charging with 


the motor 
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grit. The chuck is built into the machine, is water- 
proof and is provided with tapped holes so that non- 
magnetic work may be clamped in position. The chuck 
rotates on a flat large-diameter bearing and is held 
central by a spindle. The bearing surfaces are of cast 
iron scraped to a fit and run submerged in oil to insure 
lubrication. 

Chuck bearings, driving mechanism and electrical 
connections are all inclosed in a casting which slides 
horizontally on the base, being operated by a pilot wheel 
and rack. This motion is not used during the grinding 
operation but allows the chuck to be moved clear of 
the wheel for placing and removing the work. The 
chuck is driven from a horizontal shaft at the rear of 
the machine connecting the chuck speed-gear box and 
the water pump, this shaft itself being driven by 
means of a belt from the auxiliary motor in the case 
of the direct motor-driven type, or from one of the guide 
pulleys for the spindle belt in the beited type. The 
gear box provides four geared speeds, any one of which 
is instantly available but so arranged that it is im- 
possible for the operator to engage more than one speed 
at a time. Lubrication is by splash, and a gage in- 
dicates the oil level in the box. The splined shaft from 
the chuck carriage slides through a hollow shaft in 
the gear box and is protected against dirt and water 
It connects with a large worm 
mesh with a worm gear 
The worm and 


by telescoping covers. 
mounted on ball bearings, in 
at the lower end of the chuck spindle. 
worm gear are completely inclosed and submerged in 
oil, a gage indicating the oil level. The supply of oil 
is automatically replenished from the oil reservoir of 
the chuck bearing. 

A submerged pump supplies water through separate 
pipes to the inside of the wheel and to the outside 
nozzle, this construction allowing the work to be flooded 
with water, while at the same time the water inside 
of the wheel is forced by centrifugal action under and 
through the wheel face, thus absorbing the heat as fast 
as it is generated. It is stated that dies and other 
hardened tools can be ground at extremely rapid rates 
without softening the edges or causing surface cracks. 
The base of the machine, which also serves as the 
water tank, is entirely open except for stiffening webs, 
and the water falls directly into it after leaving the 
work on the chuck. The mud and sand are deposited in 
the base, and as this is provided with a slanting front 
end and a large opening closed by a swinging steel door 

















FIG. 3. A DIAGRAMMATIC SKETCH SHOWING THE 
METHOD OF OPERATION OF THE WATER GUARDS 














March 20, 1919 


it is very easy to hoe out the mud into pails or other 
receptacles. A suitable hoe is part of the machine equip- 
ment, and the cleaning can be done while the machine 
is in operation. The slanting end of the base is very 
useful in that it allows the hoe to be drawn from the 
back corner to the opening at the front without at 
any time being out of contact with the bottom or side, 
and, in consequence, allowing part of the mud to slip 
back into the box. Between the main tank and the 
pump tank is placed a removable partition over which 
the water flows on its way to the pump. 

Heavy enameled steel guards surround the chuck and 
wheel while grinding is being done and effectually pre- 
vent the escape of water or dirt. A close-up view 
showing these guards closed is shown in Fig. 2, while 
Fig. 3 explains the method of operation. The sliding 
table, which carries the chuck, also carries two curved 
steel guards; one marked A is pivoted at C, the other 
B is fixed to the table. The guard A tends to rotate 
under the action of the spring 7) but is controlled by 
the cam F which forms part of the upper frame of 
the guard A. This cam bears against a fixed projection 
on a casting at the rear. The solid lines show A and 
the chuck in grinding position, where guards A and B 
lap by the fixed straight guards at the sides of the 
machine, forming in combination with the guard behind 
the wheel a complete inclosure around the wheel and 
work. This position is also shown in Fig. 2. When 
the grinding is completed the chuck is moved out to 
the position shown by the dot and dash line, the pivot 
C moving to C’ and the guard B to B’. The guard 
A, controlled by the spring D and the cam F, swings 
around to position A’ leaving a wide opening for remov- 
ing and placing work. This is the position shown in 
Fig. 1. 

All control handles are so grouped as to be convenient 
to the operator and all important bearings and gears 
are lubricated by oil baths, the reservoirs containing 
sufficient oil to lubricate the machine for a week or 
longer without replenishing, and being fitted with gages 
showing the level of the oil. 

Standard equipment includes a 16-in. Blanchard, one- 
piece steel magnetic chuck; water guards, pump and 
piping; two 10 x 4 x 8-in. grinding wheels mounted in 
rings with four extra rings for mounting wheels; two 
chuck rings, one outside and one inside to hold small 
work from sliding; wrenches; wheel truing device; hoe 
for cleaning tank; and either countershaft or motor, 
depending upon the type of machine. 


Electric Brazing Machine 


The machine shown in Fig. 1 has been developed by 
the Electric Brazing and Welding Co., 30 Church St., 
New York City, for brazing parts by application of heat 
through the medium of electricity. 

The process is not in any sense welding, but the joint 
is secured by molten spelter in exactly the same manner 
as in more common forms of brazing apparatus without 
the more or less undesirable accompanying effects due 
to gas or whatever heating medium is used. 

In Fig. 1, a piece of copper tube with several brazed- 
on branches is shown lying in the opened clamps. Cur- 
rent is supplied through a transformer in the cabinet 
which forms the body of the machine. 

Fig. 2 shows several samples of brazing that have 
been done on the machine, all of which with the ex- 
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THE BRAZING MACHINI 

ception of the copper rod in the foreground are parts 
of the Rolls-Royce engine. These examples include cop- 
per, copper to steel and steel to steel, satisfactory joints 


being secured on all of these combinations 


——— 














FIG. 2 SAMPLES OF 




















ENLARGED VIEW OF JOINT 
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The manner in which the spelter is applied depends 
upon the physical nature of the joint to be made. In 
some cases the spelter is granulated, mixed with the flux 
and applied in the form of a paste; in others spelter 
wire is wrapped around to joint. 

Fig. 3 shows an enlarged view of a brazed joint just 
as it came from the machine. It will be noticed that 
this joint is much cleaner than usual. 

The rod in the foreground of Fig. 1 is an example 
of the ductility of these joints. A copper rod ,‘, in. in 
diameter was brazed and afterward drawn to about 
No. 16 gage wire, the joint showing no sign of distress. 
It is claimed that with welded joints difficulty is ex- 
perienced from brittleness or lack of cohesion of the 
welded metal when such reduction of area is attempted. 

The machine weighs approximately 800 lb., is 28 x 38 
in. by about 30 in. in height. It can be adapted to any 
commercial supply of alternating amount up to 440 
volts and has a capacity of 8 to 10 kilowatts. 


Westinghouse Foot Warmer for 


Outdoor Service 


The electrically-heated foot warmer shown in the 
illustration has just been placed on the market by the 
Westinghouse Electric and Manufacturing Co., East 
Pittsburgh, Penn., and is intended for the use of watch- 
men, gatemen, or other persons where it is necessary 
for them to stand for long intervals of time in one 
position in winter weather. The warmer is water- 
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WESTINGHOUSE FOOT WARMER FOR OUTDOOR SERVICE 
proof, and in order to supply the proper amount of 
heat for moderately cold, cold, or extremely cold weather, 
is provided with a three-heat control. A _ three-heat 
control snap switch is used to connect two equal cir- 
cuits of 100 watts each in parallel, thus using 200 
watts; 100 watts by using one circuit only, and 50 
watts by connecting the two circuits in series. The 
resistance is of the slotted ribbon type distributed uni- 
formerly over the entire surface, the ribbons being 
assembled between two plates of built-up mica, 0.025 in. 
thick, cemented together to form a unit. The heat is 
of low temperature at all times in order to prevent 
the possibility of chilblains. The entire device is 14 in. 


wide, 20 in. long, and 24 in. high, and is constructed 
either of cast, iron or copper and made in one piece. 
The top surface is diamond treaded and feet are pro- 
vided at the four corners to raise the warmer 1 in. 
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above the floor. The heater unit is clamped against 
the under side of the main casting by a 3-in. steel 
clamping plate, and a bottom sheet-steel plate sealed 
with gum covers the heating element. The cable, which 
is of the rubber insulated type, triple conductor, enters 
the warmer through a bell-mouth waterproof fitting 
mounted on the center of one of the short sides. 


Westinghouse Electrically-Heated 
Dry-Type Glue Pots 


The illustration shows the three new dry-type elec- 
trically-heated glue pots that have just been placed on 
the market by the Westinghouse Electric and Manufac- 
turing Co., East Pittsburgh, Penn. The advantages 
claimed for these pots over the old wet type with a 
water bath are that there is no water to evaporate and 
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WESTINGHOUSE ELECTRICALLY-HEATED DRY-TYPE 
GLUE POTS 

















cause the heater to burn out or the glue to burn; 
the entire elimination of the necessity for the addition 
of water to the bath, and the consequent inconvenience 
and sloppiness; with the dry type it is possible to use 
a single-heat constant input heater, there being no 
need of having two heats, one for high and one for 
running; the dry glue pot is more efficient, as none of 
the energy is required to heat the water bath; and the 
dry-type heater also saves time, as there is no water 
bath to be heated. The glue pot itself is of spun 
copper fitting snugly into the sheet-steel outer jacket 
in such a manner as to make good thermal contact with 
the heating element, which is an integral part of the 
sheet-steel bottom plate. An extra sheet-steel plate is 
placed beneath the heating element with a dead-air 
space between to prevent the escape of heat downward. 
The heater is designed to take the proper electrical in- 
put to maintain the glue at the correct working tem- 
perature, whether the glue is being used or not, and there 
is no danger of overheating. The time taken to heat 
the glue to working temperature is approximately 15 
minutes. The glue pots are at present made in three 
sizes, 1 pint, 1 quart, and 4 quarts, and the power 
used being 60, 80, and 140 watts respectively. 


Fischer Oil Grooving Machine 


The oil-grooving machine shown in the illustration 
has just been placed on the market by the Fischer 
Machine Co., 310-316 North 14th St., Philadelphia, 
Penn., and is known as the company’s No. 2 machine. 
The machine is for operations on bearings up to 15 
in. in diameter and 15 in. long. The bearings in which 
the oil grooves are to be cut are mounted on a revolving 
chuck or faceplate while the boring bar is carried on 
a block mounted upon the slide. This construction 
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allows any type of oil groove to be cut, varying from 
a straight groove parallel with the axis of the bearing, 
which is cut by holding the work stationary and moving 
the tool slide, to a groove in a plane perpendicu- 
lar to the axis, which is cut by holding the slide sta- 
tionary and revolving the work. For starting and 
stopping the movement of the faceplate the handle at 
the front of the spindle, mounted on the rod connecting 
with the clutch in the rear of the spindle, is incor- 
porated. When it is desired to hold the work stationary, 
and cut in a plane perpendicular to the axis, the spindle 
is held in position by means o; the clamp projecting 
above the spindle between the two oilers. Three speeds 
for the spindle are provided by means of gears changed 
by the lever at the front cf the machine. An adjust- 

















FISCHER 15 x 15-IN. OIL GROOVING MACHINE 
Hole in spindle, No. 4 Morse taper; thread on spindle, 22 in.: 
pitch of thread on spindle, 6; length of groove cut, 15 in.; swing 


over bed, 19 in.; dia. of faceplate, 18 in.; length of machine, 8 
ft. 3 in.: dia. of cone steps, 11, 13 and 15 in.; width of belt, 24 
in.; speed of countershaft, 300 r.p.m.; hp. required, 2; height of 


height of ways above floor, 2 ft. 


spindle above floor, 3 ft. 8 in.; 
j 8 in.; size of base, 2 ft. 


10% in.; floor space, 8 ft. 3 in. x 2 ft. 
77 in. x 4 feet. 


ment is provided for the length of stroke of the boring 
bar, and a cross-slide mechanism allows work of vary- 
ing diameters to be handled. A locking device secures 
the boring bar permanently in position when grooves 
in a plane perpendicular to the axis of the bearings 
are being cut. The grooves cut may be either external 
or internal, depending upon the work in hand. An 
attachment is furnished to allow the grooving of 
tapered bearings. 


Edlund Milling Vises 


The Edlund Machinery Co., Cortland, N. Y., has 
recently placed on the market two new types of milling 
vises shown in the illustrations. The vise shown in 
Fig. 1 is equipped with side bars which take the 

















FIG. 1. EDLUND MILLING VISE WITH SIDE BARS 
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FIG. 2. EDLUND HEAVY-DUTY MILLING VISE 
clamping strain, these bars being dropped under the 
opening of the vise jaws in order that long work may 
be held. It will be noticed that the sliding jaw is on 
the opposite end from the clamping handle. The jaw 
faces are removable and replacable and the advantage 
claimed for the type of construction used is that the 
pieces of work are gripped in such a manner that there 
is no tendency for the jaws to spring upwards, allowing 
the work to loosen. Fig. 2 shows a milling vise for 
heavy work. The solid jaw is reinforced to prevent 
breakage and the screw is protected so that chips can- 
not accumulate around the working parts ef the vise. 
The crank is said to be extra long to give a greater 
purchase for gripping. The jaws are hardened, ground 
and drilled to fit the standard vises. Both types shown 
are made in three sizes, 6, 7 and 8 in. 


Navy Department Begins Sale of 
Surplus Materials 


The Navy Department has begun the sale of surplus 
material in its possession consisting of lumber, chemi- 
cals, machinery, etc., and an explosive plant at Mt. Union, 
Penn. Sealed proposals have been asked for on a small 
quantity of condemned stores and the balance will be 
placed on sale as fast as it is released. The disposition 
of the material is being made through the Bureau of 
Supplies and Accounts, Navy Department, of which 
Rear-Admiral McGowan is chief, under the direction of 
Lieut. C. G. Peterson. 

The property being offered for the Navy 
Department is small compared with the surplus material 
of the War Department. The largest item is the ex- 
plosive plant at Mt. Union which is valued at $1,500,000. 
Only the T.N.T. unit will be placed on sale, the powder 
section having been disposed of to the Aetna Powder 
Co. The Navy Department announces that the 
chaser will have the option of placing the plant in 
operation or of scrapping it. A large quantity of copper 
purchased by the Navy Department at high prices will 
not be sold but will be stored for the future use of the 
Navy. 

Sales by means of sealed bids as used by the Navy 
Department differ from the plan adopted by the War 
Department, the latter having organized a sales force 
such as has been developed by American commercial in- 
terests, the material being sold in the open market. 
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France in Great Need of Many 
American Products 


High Commissioner from France Says That His Country Looks to 
the United States for Help in the Reorganization 
of Her Industrial Life 


of 


she 


“RANCE in desperate need 
4 many American products, but 

is taking steps to protect her own 
men during the rehabilitation 
her industries. American exporters 
or those in other countries will not be 
permitted to ship products into France 
which can be produced in that country 


1S 


business 


c 
OL 


in the near future. This in substance 
was the message given to American 
business men by Lieut. Raymond 
D’Aiguy, of the French High Commis- 


country, who spoke at the 
Sales Building on 


sion in this 
Bush Terminal 
Mar. 12. 

“The greatest need in France at the 
present time,” said Lieutenant D’Aiguy, 
“is food and agricultural implements, 
and she is looking to America for both 
of these. The import duty on agri- 
cultural implements has been tempo- 
rarily suspended as an inducement for 
American manufacturers to ship their 
products to France. During the war 
France lost 300,000 agricultural imple- 
ments.” 

The 
precisely 


and 
of 
Ac- 


de- 


sketched quickly 
the far-reaching effect 
German destruction in France. 

cording to figures he quoted, the 
struction includes 27,000 factories, rep- 
resenting an investment of $5,000,000; 
440,000 homes, 3000 miles of railway 
track, 1000 bridges and 400 tunnels. 

To aid in the reconstruction of these 
France will have to import quickly 
7,000,000 tons of metals. The require- 
ments for the next year are estimated 
at 1,500,000 tons of iron and _ steel, 
80,000 tons of copper, 40,000 tons of 
lead and 90,000 tons of raw cotton for 
textile plants. 

“France looks to America to help in 
the reorganization of her industrial 
life,” said Lieutenant D’Aiguy. “We 
need American engineers to help recon- 
struct our plants and American busi- 
ness experts to help us reorganize 
French business. I believe that France 
will become more of a modern machine- 


speaker 


using nation than before the war. 
America can help in showing French 
business men the advantages of ma- 


chine production. 

“France is suffering from a shortage 
of machine tools now, but in order to 
assure a certain amount of profit for 
France in any importations they must 
be bought through a special govern- 
ment body, which exacts a 16 per cent. 
profit for France as well an extra 
2 per cent. for the upkeep of this 


as 


special organization. 


costs of material, and the 


“Above all things Trance needs ships, 
and we hope to be able to place orders 
in American shipyards for about 
1.000,000 gross tons of shipping. 

“France is not bankrupt, but she has 
lost much through the war. In making 
our purchases in America we will be 
able to pay for about half of the mer- 
chandise we buy. American business 
men will have to extend us credit for 
the other half. 

“American business men who want 
to do business in France should con- 
duct negotiations through a Frenchman 
of a French firm,” Lieutenant D’Aiguy 


insisted. “The French and American 
people are not at all alike. It takes a 
Frenchman to understand his own 
people.” 

* * 


The Machine-Tool Trade in 
Great Britain 


The Machine Builders Are Confronted 
With Similiar Problems As Those 
In America 


The problems confronting machine 
builders are presumably somewhat 
similar in both Great Britain and the 
United States, and for that reason the 
experiences in one should be of 
value in the other. 

The same topics of conversation seem 

to prevail in the various districts of 
Great Britain, namely, unemployment 
and unsettled conditions of labor, high 
excess-profit 
tax. New enterprises are being held up 
in the hope of more settled conditions 
in the near future. The steel busi- 
ness of Sheffield, particularly in the 
heavy branches, reported short of 
work with many furnaces idle, this be- 
ing more true of the basic than the acid 
furnaces. Crucible furnaces are running 
not much over half-time, while high- 
speed steel seems to be at a standstill. 
This, in turn, affects the demand for 
tungsten and other alloys. 
The British Railway Administration 
evidently placing more orders for 
equipment and material of all kinds 
than is being done on this side in pro- 
portion’ to the railway mileage and the 
need of railway rehabilitation. This 
should be one of the fields to give sta- 
bility to our machine-tool and other 
trades, as no matter what final disposi- 
tion may be made of the railways, any 
material improvement national 
asset. 


case 


IS 


is 
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Reports from Birmingham, England, 
are very encouraging, and the demand 
for labor seems to be fully equal to the 
supply. A portion of this labor is be- 
ing employed on local reconstruction 
with reference to the industries of the 
district, particular attention being paid 
to the development of the hollow-ware 
industry, which was largely in German 
hands before the war.’ There seems to 
be very little tendency toward using 
war machinery for this purpose, new 
presses being built especially for this 
industry, which promises to develop to 
large proportions. Some of the strictly 
war products, such as airplane fittings 
and similar parts, can hardly hope to 
continue along the old lines, and must 
either go out of business or find new 
lines of manufacture. The _ general 
trade, however, seems to be able to em- 
ploy all the capable mechanics that 
can be found. 

Machine-tool builders in general are 
receiving. numerous inquiries from va- 
rious parts of the. world, including 
France, Belgium, and the East. The 
demand does not seem to be materially 
affected by high prices, the main pre- 
caution being to avoid the piling up of 
bad debt. The Birmingham Chamber 
of Commerce is considering a world- 
wide trade propaganda, using the mo- 
tion picture and other methods of ac- 
cuiring consumers everywhere with the 
capacity and products of the Birming- 
ham shops. 

The Manchester district does not 
seem to be quiet so fortunate, although 
machine tools are in demand here. As 
an example of the demand for lathes, 
we may quote the case of a hollow spin- 
dle lathe with a 22-ft. bed and 38-in. 
swing. This had been in use about six 
months and the dealer held it for about 
$1200. Several customers wanted to 
purchase, and instead of having them 
bid against each other, the dealer told 
them to settle among themselves who 
was to have the machine. In another 
instance a 14-in. shaping machine of 
good design and with a fair equipment 
for $600. Automatic screw ma- 
chines, hand turrets, and milling ma- 
chines of standard make are being dis- 
posed of by strictly munitions plants 
with almost no difficulty. 

London, Mar. 10, 1919. 
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The United States Employment 
Service Broadens Its Field 

The United States Employment Serv- 
ice has further extended the scope of 
its work by the establishment of two 
new zone offices of the Professional and 
Special Section, in Philadelphia and 
Boston. The new zone offices are in 
addition to the two main offices at New 
York and Chicago, and will serve the 
zones in which they are located. 
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Fresh from overseas, with a new and 
broader point of view, officers of the 
Army and Navy are now seeking op- 
portunities to use their brains and 
energy in American business. The 
main offices of the Professional Section 
are daily receiving the lieutenants, cap- 
tains, majors and even colonels who led 
their men to victory, and without ex- 
ception these men ask but for one 
thing—opportunity to win new suc- 
cesses in the business world. They are 
men of proved tenacity, of the quickest 
intelligence, hundreds of them experi- 
enced in executive, professional and 
tcchnical work. 

By means of a comprehensive system 
every officer or man is being afforded 
an opportunity to state his education 
and experience in full. His qualifica- 
tions, determined by a personal inter- 
view, are carefully analyzed and 
matched against the positions avail- 
able in his particular line of work. 
As a result, employers throughout the 
United States who state their needs to 
the officers of the Professional Section 
are daily receiving acceptable men. 

Employers requiring the services of 
educated and experienced men are 
asked to state definitely the nature of 
the positions available, to the nearest 
of the following U. S. Employment 
Service, Professional and Special Sec- 
tion offices: 

New York office, 16 East 42nd 
Street; Chicago, 62 East Adams Street; 
Philadelphia, 1518 Walnut Street; 
Boston, 16 Tremont Street. 

~~ oo * 


Chairman of Tariff Commission 
Will Go to Paris 

Dr. F. W. Taussig, Chairman of the 
United States Tariff Commission, has 
been directed by the President to pro- 
ceed to Paris for the purpose of tak- 
ing part in the readjustment of com- 
mercial treaties and similar problems. 

The Tariff Commission was author- 
ized by Congress to investigate the 
tariff relations between the United 
States and foreign countries, com- 
mercial treaties, preferential pro- 
visions, economic alliances, and the ef- 
fect of export bounties and preferen- 
tial transportation rates. For two 
years it has studied in detail commer- 
cial treaties, reciprocity and preferen- 
tial arrangements, bargaining tariffs 
and colonial tariff systems. 


Eight Weeks Employment Record 

During the eight weeks ending Feb. 
22, the United States Employment 
Service received 1,090,124 applications 
from men and women for jobs. Of this 
number 930,029 were referred to oppor- 
tunities and 679,513 were reported 
piaced in employment. 


The American Welding Society 
A New Organization 


First Meeting To Be Held in the Fngineering Societies Building 
in New York City on March 28 — Plan of Society 
Organization Different From the Usual One 


HE American Machinist has been 

requested to place before its 

readers the plans adopted for 
forming the AMERICAN WELDING So- 
CIETY, a national organization intended 
tu be a disinterested and dependable 
source of information on welding, not 
only for the benefit of the manufac- 
turers of welding equipment but also 
to aid those who use welding in their 
production or who purchase welded 
goods. 

This society will merge the Welding 
Committee of the Emergency Fleet 
Corporation and the National Welding 
Council and will include others who may 
be interested. It will give greater sta 
bility to welding by standardizing weld- 
ing processes and thus make its econo 
mies available in a _ wider field of 
industry. 

With the signing of the armistice the 
days of the two welding committees 
mentioned above were numbered, as 
they were purely war activities, but 
their work had been so valuable that 
it was felt that steps should be taken 
to continue it and enlarge its scope 
Consequently the new organization will 
deal with all of the various welding 
processes, forge welding, electric re- 
sistance welding including spot welding, 
electric arc welding, gas welding, ther 
mit welding, etc. 

The society will be governed by a 
board of 24 directors and the usual 
officers, and its principal work will be 
done through a committee to be known 
as the American Bureau of Welding 
which will be made up of the above- 
mentioned individuals and one repre- 
sentative from each of the following 
scientific societies and Government de 
partments: American Bureau of Ship- 
ping, American Chemical Society, 
American Engineering Standards Com- 
mittee, American Institute of Electrical 
Engineers, American Institute of Min- 
ing Engineers, American Physical So- 
ciety, American Railway Association, 
American Society of Civil Engineers, 
American Society of Mechanical Engi- 
neers, American Society of Refrigerat- 
ing Engineers, American Society for 
Testing Materials, Bureau Veritas, En- 
gineering Foundation, Lloyd’s Register 
of Shipping, National Fire Protection 
Association, National Research Council, 
Society of Automofive Engineers, Inc., 
Society of Naval Architects and Marine 
Engineers, U. S. Department of Com- 
merce, U. S. Navy Department, U. S. 


a 


Shipping Board, U. S. War Depart 
ment, and others at the discretion of 
the directors. 

From the plan of organization it will 
be seen that the new society, through 
the Bureau of Welding, offers to the 
existing societies a means of conduct 
ing jointly their welding activities 
which, for efficiency, economy and mag 
nitude of results, exceeds anything that 
would be practicable for them to ac 
complish individually. Therefore, the 
new society should be looked upon as 
the opportunity for the existing socie 
ties to have a common department of 
welding rather than as an additional 
society. This intent is fully carried 
out in the classification for member 
ship by opening to members of affil 
iated societies membership in the new 
society at a nominal rate. 


MEMBERSHIP 


Class A—lIt is intended that the bur 
den of supporting the new society shall 
fall principally upon those whose busi 
ness interests would be advanced by 
the work of the society. These are 
clearly the companies that manufacture 
and sell apparatus and supplies for 
welding, or that employ welding as a 
process in their output, or that pur 
chase goods welded whole or in part 
and desire to do so intelligently. Their 
representatives will be known as “Cla 
A sustaining members accredited to 
corporations” with annual dues of $100. 
The number of Class A members from 
the same corporation is not limited 
On the contrary, it is expected that the 
larger companies at least will support 
the society by as many Class A mem 
bers as may accord with their standing 
in the industry. 


Class B—-The fact that a corporation: 
is. represented in the Class A su 
taining membership opens the Class B 


membership with full rights, to others 
of its employees at annual dues of $20. 
This class is also intended to provide 
for any individual not employed by 
corporation, consulting engineers, col- 
lege professors, et al. 

Class C—For the benefit of existing 
societies that become affiliated with this 
society through the proposed Bureau 
of Welding, the Class C membership 
provides that their members may be 
come associate members in the society 
at annual dues of $10. These members 
having their own director participating 
directly in the work under the arrange 
ment for affiliation, would not need to 
vote or to hold office. 

Class D-—Welding artisans may join 
the society under Class B if they de- 
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sire, but the Class D membership, with 
annual dues of $5, offers them the 
benefits of the society, other than vot- 
ing and holding office, at a minimum 
cost. 

Class E—This membership provides 
for trade associations, putting them in 
the same category as corporations. 

Class F—This class makes provision 
for honorary members. 

ACTIVITIES OF THE SOCIETY 


As a part of its routine, the society 
will ascertain what specific investiga- 
tion or assistance is needed in any 
branch of the industry. If this assist- 
ance involves research, a definite pro- 
gram will be arranged and presented to 
the portion of the industry affected, 
indicating the benefits to be derived 
therefrom. The funds which will come 
from the annual dues are intended pri- 
marily to maintain the society, and will 
obviously not be sufficient for any ex- 
tensive research. It is the intention, 
therefore, to finance each research sep- 
arately. An investigation desired by 
the industry will be made, if sufficient 
financial support can be secured to con- 
duct it efficiently. 

The benefits of a proper standardiza- 
tion, both to the producer and to the 
consumer, are well recognized. But as 
some of the manufacturers interested 
in the new society have expressed fears 
that standardization might be carried 
too far, from the commercial point of 
view, it seems desirable to explain at 
some length the part which the society 
and the Welding Bureau are expected 
to play in this work. 


NEED FOR UNIFORM METHODS 


For some years past numerous over- 
lapping and conflicting efforts in the 
field of industrial standardization have 
been carried out by more or less inde- 
pendent organizations, each according 
to its own method of procedure. There 
is the need, therefore, of reducing un- 
necessary effort and of providing uni- 
ferm methods that will secure, in each 
case, the codperation and support of all 
the organizations whose interests may 
be affected. To this end there has re- 
cently been formed the American En- 
gineering Standards Committee through 
which it is hoped to gain this co- 
operation. The method of establishing 
a standard presented by this committee 
not only assures that all interested or- 
ganizations or groups, whether pro- 
ducers or consumers, may participate 
in the work of creating it, but also re- 
quires practically unanimous consent to 
the standard before it can be issued. 

It is intended that the work of the 
new society in standardization shall 
conform to the procedure established 
by the American Engineering Stand- 
ards Committee, and shall be subject 
to its approval. In fact, a sub-com- 
mittee of the Welding Bureau, when 
formed, will become the sectional com- 
mittee on welding of the American En- 
gineering Standards Committee. 

The investigations of the Welding 
Committee have thus far shown that 
one of the most important elements in 
the success of an autogenous welding 
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Francis P. Garvan Appointed 
Alien Property Custodian 


President Wilson has appointed 
Francis P. Garvan to succeed A. 
Mitchell Palmer as Alien Property 
Custodian. 


Mr. Garvan has been in charge of 
the Sales Division of the Office of the 
Alien Property Custodian for some 
time, with headquarters in New York 
City. His previous career was con- 
spicuously identified with the public 
utility industries. He has been the 
Director of Investigations of the Alien 
Property Custodian since June, 1918, 
serving without salary. It was upon 
Mr. Garvan’s initiative and under his 
supervision that millions of dollars 
worth of German property were found 
in this country and thus brought under 
the jurisdiction and control of the 
Alien Property Custodian. 

Mr. Garvan is a leading lawyer of 
New York, and a graduate of Yale, 
class of ’97. He was an Assistant 
District Attorney under District At- 
torney Jerome. Mr. Garvan is a 
member of the Executive Committee of 
the Bar Association; a Trustee of the 
Catholic University and a member of 
the University, Manhattan and Demo- 
cratic clubs. 





operation is the skill of the operator. 
To secure this, uniform methods of 
training are essential, and the society 
will take an active part in planning how 
welders should be trained, and how 
their proficiency may be determined. 


RELATION TO PRIVATE INVESTIGATIONS 


It is the desire of the society to stim- 
ulate private companies in their own 
researches, to aid them by giving them 
more basic material to ‘work upon and 
by relieving them of part of the bur- 
den. But there is obviously a field best 
suited to the society although no divid- 
ing line can be drawn. For instance, 
when a broad and impartial quality is 
needed to make an investigation ac- 
ceptable as a basis for legislation, 
regulations and codes of governing 
bodies, insurance companies and the 
like, the society, in the nature of the 
case, is in a better position to secure 
it than is any single interest. 

Again, for the purposes of standard- 
ization, a private investigation, no mat- 
ter how carefully planned, might not be 
accepted as complete and conclusive by 
those having a different point of view 
from the original investigator. Through 
the society all those interested would 
participate in planning as well as in 
conducting investigations. 

Furthermore, a conclusive investiga- 
tion is often too expensive to be within 
the range of any but the strongest 
companies; ‘and even with them it might 
not be clear why they should carry 
such a burden alone when the benefits 
must accrue inevitably to the industry 
at large. 

When the object of an investigation 
is in any part to increase the use of 
welding by increasing public confidence 
in it, it is clearly within the province 
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of the society. What would be the ef- 
ficacy of a single company as compared 
to that of the great engineering socie- 
ties, the National Research Council, 
the Bureau of Standards, the Army, 
the Navy, the Shipping Board and other 
departments of the Government, the in- 
surance interests, and others, all work- 
ing in codperation with the industry? 

The new society will be the means for 
accemplishing this, whereby all parties 
at interest may participate directly in 
ccéperative research and may make the 
conclusions, when agreed upon, their 
own, and wherein the authority needed 
will arise automatically. 

The first meeting will be held on 
Friday, March 28, 1919, at the Engi- 
neering Societies Building, 33 West 
39th Street, New York, at 10.30 a.m. If 
you cannot attend in person, the re- 
ceipt of a letter before the time of the 
meeting indicating the class in which 
you desire membership will entitle you 
to become a charter member of the 
society. 
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The Biggs-Waterson Co., Cleveland, 
Ohio, is offering for sale the entire 
equipment of the Dayton Metal Prod- 
ucts Co., Dayton, Ohio. 


The Ontario Electric Steel Co., Inc., 
with offices at Fulton, N. Y., is the suc- 
cessor to the Fulton Steel Corp., manu- 
facturer of high-speed and alloy steels, 
Singer Bldg., New York. 


The Machinery Salvage Co., 1859 Ful- 
ton St., Chicago, Ill., is a new concern 
that will specialize in salvaging large 
plants. C. H. Rhodes, the senior mem- 
ber has had long experience in the ma- 
chinery business and is well known 
among the trade. 


The Taylor Society will open a per- 
manent office in the Engineering 
Societies Building, 29 W. 39th St., New 
York, on Apr. 1, 1919. The activities 
of the society will be conducted from 
this office by Dr. Harlow W. Person, the 
new managing director. 


The Handcock Foundry Co., Berkley, 
W. Va., recently incorporated with a 
capitalization of $25,000, has purchased 
the foundry of Daniels & Smith. It is 
reported that the capacity will be 
doubled. The directors of the new 
company are Roy Daniels, president; 
Nelson Perin, vice president; Albert 
C. Garland, secretary and treasurer; 
Dr. I. H. Tobias, Harry L. Creager and 
Austin C. Peck. 


The Cleveland-Duplex Machinery Co., 
1224 W. 6th St., Cleveland, Ohio, has 
been incorporated with G. Jack Hawkey 
as president and treasurer, and Rich- 
ard Goedecke as vice president and 
sales manager. The appointment of 
T. D. Britton, in sales capacity is also 
announced. The business, formerly un- 
der the name of the Duplex Machinery 
Co., will continue to serve this territory 
in machinery and machine tools. 
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J. F. Mackin, formerly with the In- 
dependent Pneumatic Tool Co., has 
joined the Black & Decker Manufactur- 
ing Co. and will represent them in the 
State of Ohio. 

O. P. PALMER is the new purchasing 
agent for the Pratt & Whitney Co., 
Hartford, Conn. Mr. Palmer goes to 
the Pratt & Whitney Co., after 15 
years’ service with the Remington 
Arms Co., Bridgeport, Conn. 

W. W. CLARK, with the Miller Rub- 
ber Co., Akron, Ohio, in charge of the 
export business to South America, has 
returned to the Hart-Parr Co., Charles 
City, Iowa, where he was formerly 
foreign sales manager. 

WALTER P. HATCH, who for the past 
nine years has had charge of the wire 
sales division in the home office of the 
Morgan Spring Co., Worcester, Mass., 
has been appointed district sales man- 
ager for the western district, and will 
make his headquarters at Chicago. 


MaJor Victor PAGE, of the U. S. Air 
Service and formerly of the New De- 
parture Manufacturing Co., Bristol, 
Conn., has returned from France and 
after a brief rest will take up his po- 
sition as managing editor of Everyday 
Engineering in New York City. 

J. T. PLUMMER, who has been con- 
nected with the Haynes Stellite Co. as 
district manager for the past two and 
one-half years, at Cleveland, Ohio, and 
at Kokomo, Ind., with the executive 
offices, has resigned to open sales 
effices in Chicago for the “Perfect” 
pulley coverings. These coverings are 
made by the Kingsley Manufacturing 
Co. of Indianapolis, Ind., and consist 
of a specially prepared fabric which is 
attached to the pulley face to prevent 
belts from slipping. 

L. H. HARTMAN, chief of the Sur- 
plus Property Division, severed his 
connection with the War Department 
Mar. 1, and returned to his own busi- 
ness interests in Chicago. He was 
called to Washington six months ago 
tc take up the problem of handling sur- 
plus and inactive supplies out of which 
grew the Surplus Property Division 
after the signing of the armistice. Mr. 
Hartman retires at this time feeling 
that he has finished his work in creat- 
ing and perfecting the surplus property 
organization, and because his private 
business interests demand his entire 
time and attention. He is president of 
the L. H. Hartman Co., a firm of busi- 
ness counselors in Chicago. 

C. W. JOHNSON has been appointed 
assistant manager of works of the 
Westinghouse Electric and Manufac- 
turing Co., Pittsburgh, Penn. After 
graduating from Ohio State University, 
he entered the employ of the Steel 
Motor Co., Johnstown, Penn., and a 
year later became associated with the 
Bullock Electric Co., Cincinnati, Ohio. 
In 1904 he was made superintendent of 
the Allis Chalmers Bullock, Ltd., of 
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Montreal, Can. In 1907 he entered the 
employ of the Westinghouse company, 
being appointed chief inspector of 
works and later was promoted to gen- 
eral superintendent, in which capacity 
he served until his recent appointment. 
Mr. Johnson is a member of the Amer- 
ican Society of Mechanical Engineers, 
American Institute of Mining Engi- 
neers and the Engineers’ Society of 
Western Pennsylvania. 
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Metal-Working Machinery Ex- 
ports From United States 
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SO 
The Inventors’ Manual.—By George M. and 
4. A. Hopkins. One hundred and forty- 
four 5 x 7h-in. pages; bound in red 


cloth boards. This manual is published 


by the Norman W. Henley Publish- 
ing Co., 2 West 45th St., New York 
City Price, $1.25 


This book is designed to guide inventors 


in perfecting their inventions, taking out 
their patents and disposing of them The 
various subheads of the text include: The 


Inventor and Inven- 
Making and 
Incompetent 


Faculty of Inventing; 
tion; Patent Advertising ; 
Prosecuting Your Own Patent; 



































There is given below the value of and Bungling Attorneys; A Limited Patent; 
5 : ; sharpening ¢z A Word about Coupon Attorneys, or those 
the exports of lathes, shar Senet and of the “No Patent, No Pay” Type; Record 
grinding machines, and other metal- of Inventions; Assignments; Reversion of 
working machinery from the United Patent; Design Patents; Money in 
St laa h ie 3 al Patents: Patent Tricks, Old and New; 
tates during the calendar year 1918, Joint Ownership; Foreign Patents; The 
and the countries of destination, the Value of Patents; The Inventor and Pro- 
lata having bee pe ib } st< moter. About half of the book is filled 
data aving been pre parec y the sta- with census data regarding occupations, 
tistical division of the Bureau of For- tan tage cities and states A few 
. P i ae op examples of typical patents of every-day 
eign and Domestic Commerce: things are also in the back of the book. 
| Other Sharpening | All other 
Coun rit Lathes machine and grinding | metal 
tool machines | working 
i Sm | 5 eavesendiiaameee 
Releium...-..... ja is : Reem: ieee isaica nanos’ $4 Sree 
Denmark ...... $2,651 | $2, 048 1, 369 | $3, 685 
France. ie seule : enna: | 2,577,292 | 2,444, 674 | 2, 468, 4°9 7, 860, 204 
: 70 | ri) ‘ 
Greece leis } ‘ ° ° 
leeland and } Faroe Is! ane | ee 
"See } 648,710 | S41, 075 | 414,559 | 346, 440 
Norway...... | 31, 065 42,287 | 5, 968 | "176, 357 
Portugal ...... 1, 398 4, 308 | 95 7,472 
Russia in Europe | 1,014 | ‘ Meuse 
rr 14, 980 40,727 | 17. 970 52, 887 
Switzerland..... neces | 4,400 ©, 339 10. SS] 49, 537 
Encland...... ; | 3,304, 5908 5,474, 464 2, 225, 838 7, 627, 055 
Scotland. ... : | 52,165 46, 056 40, 446 524, 688 
Ireland... ... eeece 1,293 | $eseccebebneesteusens 
Bermuda : 16 S17 | 5 | il 
British Hondur ofesaesees 19 | 244 | 1,000 
Canada | 1,315, 047 , 220, 675 | 275, 720 2, 002, 381 
Costa Rica . 1, 286 | . 2,670 
Guatemala .| osy 109 | 491 3,014 
Honduras. ... oY 279 | wee 220 
Nicaragua.... | ++ 1,018 9 175 
Panama... fie 9, 465 6, 985 4, 333 16, 173 
Salvador . 262 1, 104 | 92 25 
Mexico. Ae ee 92, 360 | 41, 657 47,955 69.915 
Newfoundland and Labrador .. 0 ........2... wleeeees : 1, S41 3,717 
Barbado oan ‘| DF lkkepees Ee ible 
Jamaica. 1, oH 161 249 5. 9069 
Trinidad and Tobazo naar | 2 $553 | 1nO | 7443 
Other British West Indic 297 | 178 | 486 
SR e% $1,758 97,610 | . 12,565 117, 685 
Danish West Indics....... - aa pres ere 5 pecans tae 
Dutch West Indies...... sence rere | 455 W2 132 163 
French West Indies... . icon wikelee canted oamanh | 1,297 1, 069 _278 232 
Oe a ee S61 1,844 257 2, 993 
NN DEMING 0 ccc acndevccunnawsbddsdcons 9, S47 7,271 ») 6, 009 
cca nen skccns saved eepnendeeuhahens 26, 981 49, 241 15, 662 36, 489 
i italy nin taken , OOO 2, 468 311 12, 608 
DT dieaneh max jasbbateisinietensserernenenes $1, 986 57, O86 , 468 85, 126 
er nate ngndt4eutakhadeatebb it RurEReeennes $1, 736 $5, 683 37’ 744 439, 955 
CDS a eiciet, sodavescestcaevcssssbugpucewnsbes 3, 518 4,077 651 5, 278 
DE han énndeakibhnndanncncerdeneeaeuipnnnnkawl 970 11,135 2, 353 200 
i, <<.cacsttateahtahhtauhsewnnninbn’ 393 1, 568 261 9, 375 
ECT EEE REE HOTT TTT i ae . |} ey sy 
ET op nas cccincscvndcacesccevecesacncnssancses 86 65 | ae : 
Penchetdéseesccecénceucn sesvocesescosesacace 36, 340 , 184 12,476 20, 060 
SE diixdeivnsstcpontbeeesseccuwatonasacences 3, 520 2,618 730 13, 653 
Ce diet ubkanienneeesaacireneieesecune ene 795 4,472 357 14, 925 
iced ckesenececeseceebnwnkagnesss G6eedetuene 81,40 20, 210 6,313 37, 092. 
French China. ......... htchotsivedenbesuseneaenananies Petra eee aT Vxannnnscuenee 
gaan 550 Ssoessecessesseccterccauenecese | 3, GBD J. ncccccccccccoleccece eorccece 4,481 
Chosen ase rrr rrr eer eee ee eee eee eee eeeneneeeee 580 ledescase wereee tet ee ewer eeeee 
an vietibtgacnueerankeaiedeaiabacunk $239, 64 $156, 751 $42, 607 $812, 700 
SSS eae 4,558 1, 381 4,264 
CO EY SOE SN «sic ccnviccnadcuaenaciaseicasenanss 45 WP latevtsesanane 
PRE BG AGI so inks nas ancnvesnnencencscsnes 167, 373 31, 573 5, 539 56, 303 
SS ee eae a 125 437 1, 607 8,716 
SPMD os <0 vn nnttucescswcocedseeonencusassetes 13, 919 9, 765 570 14,411 
het hhithvbaunnikeweaneneteaaphaaee 767, 389 681, 066 336, 933 2, 261, 734 
ELLE LLP RE EES SS ID Be thackeace : 47 7,250 
CE inccncevedconsueccsscesocovesesssescuseooscees 2,780 1,752 650 130 
ELE ELLE LTA ELIA LE OPE ee 88, 644 | 116, 068 76, 563 122, 705 
|" eae 19, 187 15, 092 6, 239 9, 25 
ES SSE EE ee ee, Sir eneaee SP taadatackcaccedchakeaeke aeses 
0 EEE ee Se eas SC Rigdesgnn | ___|| Ra 
i indie canbiden sehen eenaeeene b 35, 193 15, 671 31, 263 34, 334 
a ei eel ecanel ea 12 116 3,430 
EE A as. 5 sien cawadiindalebantiouled 1,148 | 36 622 16, 788 
ce RS SS eee eae 63, 216 33, 447 36,114 45,270 
ritign HOG ABCA... 6cccecsecs icenindeienevkdw seals 7. lnbisasasaaues 240 41 
EE HP EER iae Eee en si 192 
EEA Ris ce cdkdbcshlocdanendeneanewianKcn BODE Uncéksncteescecasenéasectucsstdecebstucavens 
RR din nck bitnenhesenesageamesmas 782 | 768 | BS 12,022 
PGi ddtuidacidinieatadaneskvensnaseuncetiebens Seaian ial Ay 5, 112 
DR eccccacnnieiintiews ae enieene sseneeal Se | 11, 626, 360 | 6, 161, 876 23, 978, 554 
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Trade Catalogs = 


l 

Airco Service. Air Reduction Sales ) 
120 Broadway New York. Folder giving 
the advantages in the use of Airco 
products in repairing damaged locomotive 
cylinders 

“Built Up” Rail Frogs. Air Reduction 
Sales Co., 120 Broadway, New York Sin 
le shee circular giving the benefits de- 
rived from the use of Airco products in 
building up worn frogs 

The Craig & Coffman Turret Toolpost. 
The Craig & Coffman Tool Co., Kan $ 
City Mo Catalog Pp. 8; Bee: 8 
Description of the construction, operation 
nd advan‘ages of this turret toolpos 


Jones Machine Moulded Pulleys. W \ 
Tones Fou iry ind Machine Co Chicago, 
Ill Catalo No A-7 Ip = 2 Fy 
! \ general price list of the various types 
of pulleys manufactured by this company. 

©. Z. Divided Machine Vises O. Zer- 
nickow, 15 Parl Row New Yorl Folder 
Pp. 4 834 x 11 in These vises are fully 
described and are illustrated in use on a 
milling and a planing machine and a drill 


Tyne “C™ American Roller Bearings. 
American Roller Dearing Co., Pittsbu: 
Penn, Bulletin No. 1004 Pp. 8; 68 x 1” 
it \ reular ce ribing the type “C 
roller bearing Sp fications and pr 
lists are riven 

Suggestions for Installation of Shafting 


and Monorail Systems in an Austin No. 3 
Standard Building. Austin Co., Cleveland, 
Chio Single sheet circular describing 
these two systems for carrying transmis 

on equipment 

Pittsburgh Metal Cutting Saws. Pi 
burgh Saw and Manufactur Co., Pi 
burgh, Penn Catalog No, 10 Pp. 55; 57 
x 8? h An illustrated and descriptive 
catalog devoted to circular netal cutting 
saws. Details and prices are given 

Lamp Security. Flexible Steel oun 
Co., Chicago Ill \ sinele sheet older 
bearing information on the I'ly xco Lok 
guards for electric imps Tabl of izes 
and price are giver Copies of this folder 
may be had free on requ: to the company. 

The Ocsterlein Story. The Oecesterlein 
Machine Co Cincinnati Ohio Booklet. 
I'’p 4 54 x 7% This is a detailed 
description of the unusual points in Ohio 
rrvillir machines All types of its mill- 
ng machines are illustrated and specifica- 
tions are iven 

Kailroad Time Zones. The Metal and 





Thermit Corporation, 120 Broadway, New 
York, sending out large calendar andl 
map showing the new railroad time zones 
which went into effect Jan. 1, 1919 The 
map i i7 x 2 in. Which 1 ces it Clear 
and legible 

The Fifty Thousandth Locomotive. The 

ildwin Locomotive Work Philadelphia. 
Booklk Pp. 25. 9 x 6 in giving a de- 
cription with illustrations and dimensions 
of the fifty thousandth locomotive just com- 

eted by the Baldwin 1 on \ Works 
for th Southern Railway Com] any 

Liberty High-Speed Surface Grinding At- 
tachment, Liberty Tool and Gage Works, 
Voonsocket, R. I Pamphlet rp. 6x 
9 in The high peed urface grinding 
attachment herein described under the 
heading of general description, construc- 
tion, el : of work, and sizes of wheels 
ind speed 

“Lenox Band Saws. an Saw 

ind Manufacturing Co Sp ld Mass. 
\ circular price st of this iny’s line 
f iw Lenox Band Saws hey have 
milled teetl are hardened tempered 
by W hod by which they can control 
the depth of hardness They can be tur- 
nished with 10, 14, 18 and 24 teeth to the 
neh 

The Ports 5-Spindle Drill Head. Spaf- 
ford Tow Work Hartford, Conn _Circu- 
lar ’ 6; 6 x 93 ir Giving de iption 
and parti cular advantages ot this ‘turret 
drill head attachment together with illus- 
trations and specifications The last page 
of the circular is devoted to a description 
f the “Supreme” <r Action Vise, also 
manufactured by this company. 

Universal Wood Milling Machine. Oliver 
Machine Co., Grand Ra ids Mi ch. Cata- 
log. Pp. 24, 84 x 11 in \ catalog describ- 
ing the use of the wood milling machine on 
various patterns, and illustrating the wide 
range of work done on this machine Half- 
tone illustrations are given of wood pat- 


spiral 


terns made of herring-bone gears 
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spur and worm gears, coreboxes, pattern 
bends, pulley arms, etc. 

Hyatt Koller Bearings. Hyatt Roller 
Bearing Co., N. for Machine Tools. 
Bulletin. Pp. 19, 84 x 11 in., giving com- 
plete designs for the application of Hyatt 
Roller Bearings to machine tools of all 
kinds and at the various bearing points on 
machine tools It also contains a complete 
load and speed table giving the safe load 
of Hyatt bearings for all dimensions and 
all classes of machine tool service. 


Test of a Flat Slab Floor of the Western 


Newspaper Union Building. Bulletin 106, 
Engineering Experiment Station, University 
of Illinois, Urbana, Ill Bulletin 106 gives 
the results of test in 1917 cf a four-way 
reinferced-concrete flat slab floor of the 
Western Newspaper Union Building in Chi- 
cago lil The text is adequately illus- 
trated by means of photographs and dia- 
grams, in which such data as the following 
are given: “Arrangement of Reinforcement 
in Test Area,” “Location of Gage Lines on 
Upper and Lower Side of Slab,” “Load 
Deflection and Location of Deflection 
Points,” “Load Strain for Gage Lines on 
Reinforcing Bars on Upper and Lower 
Sides of Slab.” Copies of Bulletin 106 may 
be had gratis by addressing the Engineer- 
ing Experiment Station, University of 


Illinois, Urbana, I! 





’ Export Oppor tunities es | | 
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The Bureau of Foreign and Domestic 
Commerce, Department of Commerce, 
Washington, D. C., has inquiries for the 
vgencies of machinery and machine tools. 
Any information desired regarding these 
opportunities can be secured from the 
above address by referring to the number 
following each item, 

A company France wishes to pur- 
chase or to secure an agency for the sale 
of balts, nuts, crews, nails, rivets, etc., 
and hardware Correspondence should be 
in French References No. 28595. 

A company in England desires to pur- 
chase household hardware, small tools, 
toys, and novelties (luotations should be 
given f.o.b. New oe or tactory Terms, 
cash or 10 days sight, New York Refer- 
ences. No. 28647 

A man from Chile, now in this country, 
wishes to represent manufacturers on a 
commission basis, for the sale of the fol- 
lowing Machinery, hardware, automobile 
accessories, and mechar il eguuipment i: 
reneral. References No, 28651. 

4 man in Denmark desiré to secure an 

gency for the sale of steel products, such 
as beams, angles channel tees, ship 
channe plates, iron and _ steel round 
bars, and tool steel metal castings, elec 
trical aces or packings, armatures, iron 
and brass cocks and valve » 2 1 railway 
equipment Reference Nov 28653. 

An nev firm in France desire to se 
cure an agency for the of machine 
tools, manuf urin mpl i automo 
biles nd small ron I n prance, 
Switzerland, England It Belgium a 
Spai ilso desires to rep t Americal 
firm it fairs in Franc Correspondence 
should be in French References NO 
238093. 

Ed. Dufresne, engineer of art and 
manufacturers, Thiers (Puy-de-Dome), 


France, desires the representation of 
American firms for the sale of wood, 
metals, tools, construction materials, 
machinery, etc. 


E. Wegmuller-Ribner, Berne, Switzer- 
land, Junkerngasse 40, desires to pur- 
chase or to secure the agency for the 
sale of machinery and accessories, and 
tools. Correspondence should be in 
French. 

Emmanuel Pironneau, a French engi- 
neer, has opened a New York office at 
1779 Broadway, New York City, and is 
representing a number of large French 
manufacturing concerns for whom he 
will purchase machine tools and sup- 
plies. Mr. Pironneau also has charge 
of looking up American products which 
can be manufactured on a large scale 
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in France. He is interested in con- 
necting with concerns in this country 
manufacturing agricultural machinery, 
small tools, general hardware, special- 
ties, etc., which products will be dis- 
tributed through his Paris office. 











| Obituary 


HUNTER, consulting superin- 
Elgin National Watch 
Co., died at Elgin, Ill., Mar. 4 at the 
age of 84 years. He was connected 
with the Elgin company since its or- 
ganization in 1864, and was general 
superintendent of the company from 
1872 to 1903. 
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American Association of Engineers. An- 


nual meeting has been scheduled for May 
13 at Chicago. 

American Society of Mechanical Engi- 
neers Spring meeting to be held at Hotel 
Statler, Detroit, Mich. June 16-19, 1919. 
Secretary, Calvin Rice, 29 West 39th St., 
New York City. 

Boston Branch National Metal Trades 
Association Monthly meeting on _ first 


Wednesday of each month. Young’s Hotel, 


Donald H. C. Tullock, Jr., secretary Room 
41, 166 Devonshire St., Boston, Mass 
Engineers’ Club of Philadelphia’ will 


hold its regular meeting at Witherspoon 
Hall, Tuesday evening, Mar. 18, 1919. 
Announcement has been made of a special 
meeting on Apr. 23, at which Arthur J. 
Baldwin, vice president of the McGraw- 
Hill Co., Inc., will speak. 

Engineet Society of Western Pennsyl- 
Vania Monthly meeting, third Tuesday; 
section meeting, first Tuesday Elmer K 
Hiles secretary Oliver Building, Pitts- 
burgh, Penn 

National Foreign Trade C oune p Annual 
meeting at Chicago, April 24-2 

National Machine Tool Builders’ Asso- 
ciation Spring convention to be held at 
Atlantic City, N. J., May 12 and 13, with 
headquarters at Hotel Traymore. C. Wood 
Walter, Cincinnati, Ohio, secretary. 

National Metal Trades’ Association will 
hold its 21st annual convention at the 
Hotel Astor, New York, Apr. 23 and 24. 

New England Foundrymen’s Association. 
Regular meeting second Wednesday ot 
each month Exchange Club, Boston, Mas 
Fred F. Stockwell, 205 Broadway, Case 
bridgeport, Mass 

Philade ae Foundrymen’s Association. 
Meeting first Vednesday of each month. 
eee many Club, Philadelphia, Penn., 
Howard Evans, secretary, Pier 45, North 
Philadelphia, Penn 

Providence Engineering Society. Monthly 
meeting fourth Wednesday of each month. 


A. E. Thornley, 
P. O. Box 796 


corresponding 
Providence, R 


Rochester Society of Technical Drafts- 
men Monthly meeting, last Thursday O. 
L. Angevine, Jr., secretary, 857 Genesee 
St., Rochester, N. Y 

Superintendents’ and 
Cleveland Monthly meeting 
day Philip Frankel, secret 
England Building, Cleveland 


Technical Le of America. 


secretary, 


Foremen’s Club of 

third Satur- 
ary, 310 New 
Ohio 


ague Regular 


meeting, second Friday of each month. 
Oscar S. Teale, secretary, 240 Broadway, 
New York. 

United States Chamber of Commerce. 


Annual convention to be held at St. Louis, 


Apr. 28-May 3. 

Western Society of Engineers, Chicago, 
Til tegular meetings, first, second, third 
and fourth Mondays of each month, except 
July and August Edgar S. Nethercut, sec- 
retarv. 1735 Monadnock Block, Chicago, IL 











